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THE L.C.C. TRAMWAYS BREAKDOWN. 


THE recent breakdown of the London County Council’s 
tramway service over practically the whole of the metro- 
polis was the most serious of the various interruptions which 
have occurred in connection with this system. 

While the supplementary statement of the Highways 
Committee removes any doubt which may have existed as 
to the cause of the trouble, we feel that no explanation for 
such an occurrence short of a general disaster or—what is 
much the same thing—a general strike, can be regarded as 
satisfactory in the case of a public transportation service 
such as the London tramways are supposed to give. 

Indeed, one may go further and say that a stoppage of 
this magnitude casts a serious reflection on our present-day 
engineering ability, for there is no doubt that the London 
tramways, as a whole, represent a high standard of engin- 
eering construction, even though they fall considerably short 
of that state of perfection which municipal councillors fre- 
quently describe as “ the last word.” 


According to the statements made before the Council and 


by the Highways Committee, the origin of the trouble was 


the bursting of a ten-year-old instrument transformer box 
at the Greenwich tramway generating station, which 
apparently spattered burning oil on, and set fire to, a 
temporary wooden staging close by, the staging being in 
use in connection with the alterations which are being 
carried out in the building. 


This, in itself, would have mattered little had not the - 


fire been able to reach and destroy all the generator leads 
connecting the machines to the switchgear, with the 
disastrous result that the generating plant was completely 
isolated and shut down. As the station was originally 
designed, each generator was coupled directly to a section 
of four feeders, and the Council's official description of the 
plant, which was issued on the occasion of the opening 
ceremony, expressly stated in reference to the switchgear, 
which is of the usual cubicle construction, that “ the whole 
arrangement is entirely fireproof.” Unfortunately we know 
now that th's very necessary feature did not extend-to the 
exposed cable connections for coupling up the generators 
and the switchgear installed on the lower and upper 
galleries, the arrangement of which was illustrated in our 
issue of May 7th, 1909, and was described in detail in the 
paper by Mr. F. Walker before the I.E.E. in February, 
1907. Apparently the main three-core lead-covered cables 
pass up open brickwork chases to the level of the lower 
gallery, above which, mounted on the wall, come trifurcating 
boxes, isolatirg plugs in enclosed chambers, instrument 
transformer tanks mounted on open shelves, and the 
trifurcating boxes from which the main three-core cables 
run up to and along the underside of the upper gallery 
which carries the main oil switches. 

We have outlined the arrangement because it will 
probably bear favourable _ comparison with the majority 
of H.T. lay-outs installed in our generating stations, on 
which reliance is being placed at the present time for that 
continuity of supply which is an essential condition of 
electrical distribution work ; also, because the inference may 
be reasonably drawn that any H.T. system which does not 
provide complete fireprcof cubicle enclcsure of every vital 
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link in the chain connecting the generator and outgoing 
feeder is more or less open to the same risk of total shut- 
down. 

We hesitate to ask how many engineers are satisfied that 
their installations will comply with such a requirement, de- 
spite the attention drawn to the matter by the various 
switchger fires which have occurred in recent years. 

We, as electrical engineers, have accepted the responsibility 
of running public services, such as the lighting of streets 
and operation of tramways, not to mention the ever-grow- 
ing supply for industrial purposes on which the livelihood 
of thousands of our operatives depends, and it is up to us 
to justify the confidence which has been reposed in our 
engineering ability. 

So far the record, despite some blemishes, is no unworthy 
one for the central station engineer, who has in the last two 
decades been confronted with problems far more complex 
than those which have arisen in other spheres of engineering 
work. 

It is the rapid development of electrical supply work, and 
the immensely larger issues which will be involved in the 
course of a few years, which render it so necessary for us to 
reconsider our methods to-day. The subdivision of switch- 
gear by cubicle constructional methods, the isolation of 
the switch-house from the engine room, and the separation 
of engine and boiler houses by means of a “buffer” bay 
containing auxiliary plant, may, in view of the generating 
plant of the future containing comparatively few but very 
large sets, require extension in the direction of independent 
switch-houses for each large generating set and its own 
feeders, the extra cost of which would be quite justified if 
the satisfactory isolation of the generating units was 
obtained. 

Low capital cost and high efficiency will prove but a 
fetish unless the security of the supply is assured, and the 
engineer must be prepared to sacrifice even more in the 
future than he has in the past in order to achieve absolute 
reliability. 


Memsers of the Institution who have 
recently attended meetings cannot have 
failed to notice the improvement which 
has been effected in the lighting of the theatre. It will be 
remembered that in March last we drew attention to the 
very marked deterioration which had taken place in the 
quality of the illumination, particularly with regard to the 
power of distinguishing details at a distance; one seemed 
t2 be bathed in light and yet unable to see clearly. We 
suggested that the installation of a few flame arcs or 
high-candle-power incandescent lamps above the ceiling 
would probably effect a marked improvement in the lighting, 
and this course has been followed, no fewer than 16 lamps 
of 2,000 c.p. each having been installed, with the result 
that the theatre has lost its depressing influence and is now- 
bright and cheerful. ; 

This end has been attained, however, at the cost of 
efficiency, in that, in order to secure an adequate degree of 
gen-ral illumination, it has been necessary to provide an 
excessive illumination on the horizontal plane. As we 
pointed out in our leaderette, there was even then an 
abundance of light on the horizntal plane, but too little 
at an angle with that plane; and we are inclined to agree 
with Mr. A. P. Trotter, who, commenting on our criticism, : 
suggested that ‘a few lamps judiciously placed, and 
contributing but little to the illumination,” would have the 
effect of dispelling the monotony of the wholly indirect 
system of lighting. These lamps, of course, enclosed in 
suitable anti-glare fittings, would be exposed to view within 
the theatre, and would supply the “ metaphys‘cal ” effects 
demanded by Mr. T. Birkett in the course of the corres- 
pondence which we published, whilst probably enabling a 
proportion of the external lighting to be dispensed with. 
It is evident that there is room for further investigation, 
and we trust that the Counc! will continue experimenting 
until it has made the finest lecture theatre in London also 
the bes: lighted theatre, which the hall of the Institution of 
E'ectrical Engineers ought to be. 


The LE.E. 
Theatre. 


In February last we drew attention to 
a circular issued by the Council to the 
members of the Institution of Civil 
Engineers, in which the practice followed by some local 
authorities of advertising for consulting engineers was 
severely reprobated ; the Council expressed its repugnance 
to the practice in question, and its confident expectation 
that the members would support it by declining to respond 
to such advertisements. 

While we cordially approved of the action of the Council, 
we suggested that its code of professional etiquette was 
notoriously disregarded by some members, and by the Asso- 
ciation of Consulting Engineers, which, we believed, was in 
the habit of hurling its whole list of members (numbering 
some 70) at the head of the advertiser. Apparently the 
Council has been obliged to take cognisance of the fact that 
its rather naive trust has been abused, for another circular 
has recently been issued, in which a particular advertisement 
is cited as having led to a lamentable backsliding on the part 
of ‘a number of corporate members of The Institution.” 

The Council is long-suffering in the extreme and slow to 
wrath; but for some reason not apparent on the surface, 
this particular fall, or rather these several falls, from grace 
have proved too much for its endurance. Response to such 
an advertisement is roundly declared to be opposed to the 
best interests of the Institution and the Engineering pro- 
fession, and to constitute an action of professional mis- 
conduct which renders the offender liable to expulsion. 

The matter is left at that, the awesome threat being 
evidently deemed sufficient to terrify the most recalcitrant 
into abject submission. We cannot help feeling some mis- 
givings, however, as to the probable effectiveness of the 
Council’s warning. The practice thus condemned has been 
so long condoned that it is difficult to believe that the 
sentence will prove to consist of more than sentences usually 
do consist of —namely, words. 


Professional 
Etiquette. 


SINCE last writing, copper has had a 
capital market on the whole, and although 
the highest prices touched have not been supported, and 
there has been a reaction from the extreme buoyancy, this 
in no way betokens any change for the worse in the actual 
position of the metal. The impelling cause of the first 
upward movement in prices was the freeing of the position 
from the incubus of speculative wreckage—the aftermath 
of the outbreak of war. During the period of the greatest 
trade despondency, and when brokers and dealers had their 
books full of German and Austrian accounts which they 
did not know what to do with, the price of copper dipped 
below £50 a ton for standard, while within the last few 
days it has been up to near £59 aton. This is a very con- 
siderable appreciation, and murks the extent of the growth 
of confidence in the position. 

There has been a very large amount of buying done, the 
great bulk of which seems to have been in connection with 
the filling of orders in relation to ammunition supplies. The 
total consumption of copper for this purpose must have been 
something enormous during the last four months, and, so 
far from diminishing, it is increasing week by week, as 
more machines are go’ to work turning out shells for small- 
arm and big guns. The other branches of the trade are not 
so actively employed as they might be, but this is not to be 
wondered at, for the labour forces available have been 
enormously reduced, and the cry amongst manufacturers all 
over the country and in all branches of trade is that they 
cannot secure the men to turn out work as rapidly as it is 
wanted. The general industrial position indeed is quite 
satisfactory, and things are moving forward well. 

The producers of copper in the United States are taking 
a very cheerful attitude towards the future. Within the 
last few days they have put their price for electro up to 
£63 aton. This is above the figure at which dealers wou'd 
sell, which is only natural, but even the latter have sold 
copper at up to £62 10s. a ton for January shipment from. 
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New York, which is a very good price indeed. It is evident 
that there has been some indication of a forward industrial 
movement in the United States, and something of the kind 
is now well overdue, for trade in the whole of North 
America has for some months past been languishing, and it 
is high time that there was an alteration for the better. 
When once consumption in the United States does assume 
something of its old character, which will be as soon as 
things financial take a better move, there will be all the 
elements present for an enormous trade revival. 

The mere wastage committed by the Huns will ensure a 
degree of industrial activity in-repairing it that has never 
before been known, and the progress of replacements will 
commence to be undertaken very shortly now. Already in 
the steel trade French orders for repairing the wanton 
destruction have been given to America, and this is only a 
ripple upon the surface compared with what is to come 
when the trade winds get into blowing steadily again. 


At the recent annual meeting of the 

= —. Bank for Electrical Undertakings (Bank 
fiir Elektrische Unternehmungen), of 

Zurich, the question was raised for the first time in the 
comparatively long existence of this investment company, 
and apparently on account of the possible effects which the 
war may have in regard to the receipt or non-receipt of 
dividends or interest in holdings in supply and other under- 
takings in belligerent countries, as to whether the bank is a 
Swiss or a German institution. As is probably well known, 
the bank was formed originally with Teutonic assistance 
for underwriting capital, investing in undertakings, and in 
making advances to them, and certain German manu- 
facturers, if not banks, have retained an interest in the 
bank down to the present moment. But with the lapse of 
time a remarkable change has taken place, and the 
preponderating portion of the very considerable share and 
loan capital, which was formerly held in Germany, is now 
in Swiss ownership. The board of directors has hitherto 
numbered 26, of whom 19 were Germans and seven were 
Swiss. Is it, therefore, surprising under the circumstances 
and under the pressure of the prospective failure of receipts 
from Russian investments, that the nationality of the bank 
should now form the subject of discussion? Dr. Julius 
Frey, the Swiss chairman of the company, explained to the 
meeting that the reason why the German directors had a 
majority was to be found in the historical development of 
the institution, and it would not be appropriate to remove 
deserving directors because of the displacement of share- 
holdings. He added that it was incorrect to assert that the 
bank was a German undertaking, as the decisive factor was 
the possession by Swiss of the majority of the shares. As 


two new Swiss directors were elected to the board, this. 


circumstance appeared to satisfy the meeting, although the 
German element still stands at 17, as compared with nine 
Swiss. Apart from the Zurich bank, the same question 
may occur in the case of the Aluminium Industry Co., of 
Neuhausen, which has a branch works in Austria, and is 
also interested in a French undertaking which, we believe, 
furnishes a supply of bauxite. A large amount of the 
Neuhausen company’s capital is likewise held in Germany, 
and, if we are not mistaken, Teutons also contro! the under- 
taking. However that may be, the company has not yet 
issued its annual report, and it is impossible to say what 
attitude, if any, the Swiss shareholders may assume in 
regard to the German element in the near future. At any 
rate, the French Government has prohibited payments to 
persons or companies in belligerent countries, and if the 
Government holds that the Neuhausen company is a German 
undertaking, it would seem that the company will be 
provisionally debarred from receiving any money, if any 
should be due and available, from any investments in 
France, 


“WE CAN'T TAKE THE RISK.” 
By 8. V. 


REcENTLY I asked a member of one of the few large elec- 
trical manufacturing firms which are really English whether 
his firm was busy. He replied, as most manufacturers 
could just now, that they were flooded with work, had never 
been busier, and could do with a works three times the size. 
He went into further details—if you wanted a certain 
essential of modern warfare you would have to wait seven 
months ; the Government had ordered 200, and the shops 
were of limited capacity. Further, ‘‘We want 12 weeks’ 
delivery for a 10-horse motor, we simply can’t touch the 
work there is to be done. We are turning down inquiries 
every day from firms we don’t know very well; and 
it’s hopeless to think of trying anything off standard.” 
I inquired whether any extensions of works or plant capacity 
were being made—“Oh, no, we can’t take the risk of 
capital expenditure just now.” 

To most people these statements will come as no surprise, 
they will be regarded as an expression of the normal point 
of view, and probably the sole comment will be a murmured 
thanksgiving that works are busy and prices consequently 
high. Really, however, when considered seriously there can 
be no worse indictment of the commercial methods of the 
electrical industry, no more convincing proof of the futility 
of taik of ‘“ trade-wars.” 

Take the remarks as they were made—the Government 
want a prime necessity of warfare—they must wait any- 
thing up to seven months. If they wanted a hundred more 
it would probably be a year—no matter what the urgency, 
what hung upon their immediate installation, they could not 
be supplied. Is the electrical industry doing all it can to 
further the success of our arms ? 

Then again, 12 weeks for a small motor, perfectly 
standard, and “we can’t touch the work there is to be 
done.” At the present moment, when new markets are 
thrown open to us, when we alone of all European nations 
are in a position to supply all and sundry in every part of 
the world, all the God-given advantages of living on an 
island, all the work of the Navy, all the goodwill of all the 
civilised peoples of the World, are thrown away by a break- 
down at the very source—we cannot manufacture! Why 
can’t we? Not because every available man has gone to 
the Front, not because every machine is being utilised for 
Government service, but simply because “we can’t take 
the risk.” 

Again—* we are turning down inquiries every day from 
firms we don’t know very well.” As we prcceed we get 
worse and worse. Not only is it that we cannot supply, we 
will not even quote, we will not even try to secure business, 
to increase our market. Now, when a large number of 
customers are cut off from their usual market, when they 
are anxiously seeking for new sources of supply, when 
assistance and attention to requirements would secure their 
gratitude (which would at least be an asset, even if it were 
not decisive in our favour when competition is reopened), 
we bang, bolt, and bar the door in their faces. ‘No, we 
don’t know you, and we cannot speak until we have been 
introduced.”” When the war is over, when labour is cheap 
because of all the discharged soldiers, when competition is 
fierce, we shall go to these same customers, and make half- 
hearted efforts to secure their business—and we shall get 
the answer we Ceserve. Then shall we raise our hands to 
the gods and ask why they favour other men, while their 
hand is heavy upon us. We shall ask for Protection and 
State-aid, forgetful of how little our present policy is aiding 
the State in its utmost need, and never thinking that we 
must work for our bread—“ for in sorrow shalt thou eat of 
it all the days of thy life and in the sweat of thy 
face shalt thou eat bread.” 

Lastly, “it is hopeless to think of trying anything off 
standard.” Here we run up against a dead wall that has 
been blocking progress from time immemorial, and what 
makes it more irritating is that this most hopeless, most 
impassable, most criminal of obstacles, is regarded as a virtue. 
“ Standardisation spells efficiency ” has been the song of the 
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American and the real progressive Englishman for years— 
the only break was when Mr. Willcox, with delightful naiveté, 
asked our central stations not to standardise on one voltage, 
but to use some of the unusual ones —120, 245, &c.—in 
order to facilitate lamp manufacture, and reduce the number 
of throw-outs. Let it not be thought that I am decrying 
standardisation, or ignoring its necessity and the fact that 
by standardising alone can we hope to compete. Standard- 
isation is a prime necessity to secure repetition work, on 
which the efficiency of a machine shop depends. By all 
means standardise, standardise, standardise—but do not stop 
until the range is complete: until, like the modern 
mechanical toys, you can make a thousand combinations 
from a hundred standard parts ; until, in fact, the selection 
is so comprehensive that the widest divergences still come 
‘within standards. 

This, however, opens too wide a question of workshop 
economics to be entered into lightly in this article, especi- 
ally by one whose works experience is some years old. The 
point it is necessary to emphasise is that our standards are 
not suited to the whole world, and the widest possible lati- 
tude should be allowed just now. Itis certainly not a time 
to confine ourselves to one hard and fast line and decline 
to move. If we are to take the great chances which are un- 
doubtedly offered at this moment, it is not sufficient merely 
to seek out new customers, to send out catalogues broadcast, 
and to get in touch with the C.1.B. of the Board of Trade 
or various other sources of information. All these are 
valuable, and even indispensable, but beyond all it is 
essential that we should provide what is wanted, at as near 
as possible to the price that can be paid for it, whether that 
be high or low. 

I do not think that anyone acquainted with the industry 
reading this will say : “Oh, yes, but this is only one firm, 
others are doing better.” I do not think that even those 
most closely acquainted with electrical manufacturers could 
point out a single firm which has boldly taken up a pro- 


gressive attitude and endeavoured to supply all the wants ~ 


allied to its own manufactures with which it has come in 
contact. All are tarred with the same brush, all are seek- 
ing to excuse themselves under cover of the example of 
others, no one of them will take a single risk to reap the 
richest harvest that it has ever been the fortune of man to 
view. Why is it? Because they one and ail say: “We 
can’t take the risk.” 

At about the same time I was discussing with the 
manager of my bank why I could only get 2 per cent. on 
money on deposit account, and he told me that it was 
because money was cheap. There is at pres-nt, I am told, 
no chance of laying money out, and hence much is left in the 
bank. The bank, also having no use for it, can only pay a 
low interest—also, there being no other chance of getting 
any interest at all, there is no reason to pay dearly for 
money. This is the reason that the recent War Loan was 
over-subscribed. Now, there is no manufacturer, no adven- 
turous spirit (to pass from one extreme to the other) among 
us who does not know that; given the money, he could 
vastly increase his scope and his profits. And so—although 
there is plenty of money, and plenty of use for it, nothing is 
done, because the public and the banks, like the manu- 
facturers, say : ‘‘ We can’t take the risk.” 

Is this the best spirit we can expect ? At this moment, 
when we, as a nation, are risking all for the sake of honour 
and liberty, can. we get nothing better from a majority of 
those at home than an awed fearfulness which declines to 
adventure even part of its money? In “Irishmen All,” 
George A. Birmingham, referring to the spirit of adventure, 
says : —“ We are losing it, just, I suppose, as the Portuguese 
_ lost it when too many of them went after Vasco da Gama. 
All the adventurers went, and the new generation was born 
of those wh» loved security better than adventuring. . . . 
It was always those who hoped most and feared least 
who went away.” Are we who are staying at home, for one 
reason or another, to let posterity’s decision on us be couched 
in such terms? I do not suggest that there are not good 
and suffisient reasons why men who would be usefal on the 
battlefield may not be even more usefal here at the present 
moment; but because we are at home we are not the less 
called on to venture our all and to strive our utmost for 
the good of ourcountry. The men who are at home are not 


necessarily cowards—but they cannot escape blame if their 
spirit is voiced in ‘‘ we can’t take the risk.” Is that the 
spirit which, through the ages, has ensured that the name 
of B itain shall be honoured—is it the spirit that led 
Drake, Frobisher, Raleigh and the Elizabethan adventurers 
to seek new lands that their own country’s honour might. 
be greater? Is it the spirit which, through the Con- 
tinental and Colonial wars of the eighteenth and nineteenth 
centuries, enabled us time and time again to withstand 
successfully the enmity of all the great nations 
of the world? Is it the spirit in which at 
the present moment we call upon our fellow- 
countrymen to give themselves, their lives and the 
happiness of their nearest and dearest if need be? No, no, 
and again no! But it is the spirit of pusillanimous faint- 
heartedness which has enabled a German recently to write 
with some show of truth—‘ There are two nations with a 
great electrical profession, America and Germany” ; and 
again “There can be no hope that these firms (¢ ¢., purely 
English manufacturers) will ever rise to rival the great 
Continental and American concerns.” 

At present one lives in England, hoping and believing that 
her greatest days are yet to come, and one looks round in 
despair at the woodenheadedness (it is not always cowardice) 
which refuses to see where duty lies. And as one looks one 
queries—is there not one manufacturer who will emulate 
the spirit of his employés who have enlisted, and risk some- 
thing ? 


THE EFFECT OF VACUUM IN STEAM 
TURBINES. 


By G. GERALD STONEY, F.B.S. 


(Abstract of paper read before the INSTITUTION OF MECHANICAL 
Enaineers, Nov. 20th, 1914.) 


In considering the effect of a change of vacuum on a steam- 
turbine, and also the most efficient vacuum, the installation 
as a whole must be reviewed; not only the turbines, but also 


_ the boilers and condensing plant have to be studied, and each 


case must be considered on its merits. : ; 
The degree of vacuum which gives the same velocity ratio 
at the exhaust end as throughout any given turbine is the 
vacuum under which the best results are obtained; conse- 
quently, a turbine designed for 29 inches vacuum, barometer 
30 inches, requires more rows of blades or wheels than one 
designed for 27 inches, the number of rows or wheels on a 
given diameter in each case being proportionate to the B.Th.U. 
available in the range between the initial and final pressures 
and temperatures through which the turbine works. With 175 
lb. absolute initial pressure and a superheat of 150°, the gains 
per inch of vacuum in the B.Th.U. available during adiabatic 
expansion are as shown in Table 1. For saturated steam at 
175 lb. absolute, the figures are approximately the same. 
TABLE 1, TABLE 2, 


Between 27 and 26 inches .. 6% or 21 B.TH.U. 14% or 22 B.TH.U. 


» 4, BWR BH Wi yy 17% » 
” 282 ” 29 ” _— 11 % 42 ” 23 % 45 ” 
29 WE yy 13% 27% 


In the case of an exhaust turbine working with, say, 15 lb. 
absolute or atmospheric pressure, the gains per inch of vacuum 
are shown in Table 2. 

It is thus seen that the percentage gain due to vacuum 
depends on the steam conditions, being much more with low- 
pressure than with high-pressure steam, and that the gain in 
B.Th.U. available is almost independent of the steam condi- 
ticns. 

Another way to look as it is that for each degree Fahrenheit 
that the temperature due to the vacuum is reduced, there are 
approximately 1.5 more B.Th.U. available through the whole 
range considered in Tables 1 and 2. This method of looking at 
the question is useful in considering condenser problems. In 
the case of high-speed large output land turbines, allowance 
must be made for increased terminal losses. For example, in 
a 8,000 Kw. land turbine at 3,000 R.P.M., with an initial pres- 
sure of 175 lb., 150° F. superheat and a vacuum of 29 inches, 
the consumption will be about 12 lb: per Kw.-hour, and the 
steam per hour will be 36,000 lb. or 10 lb. per second. The 
volume at exhaust, allowing for condensation, will be about 
6,000 cubic feet per second. With present materials available, it 
is not in general customary to go above about 550 ft. per secon 
for the mean velocity of the blades at the exhaust end, giving 
a mean diameter of 42 inches, and as the blade height in prac- 
tice cannot be more than one-fifth of this, or 8.4 inches, the 
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area of the annulus is 7.7 square feet. The velocity of the 
steam leaving the blades through the restricted area will then 
be 780 feet per second and involve a loss of 12 B.Th.U., 
assuming that the velocity ratio and angle of the blades is 
such that the steam leaves them axially, as it should, to give 
the minimum loss. Even under these conditions, however, 
there is still a gain of 63 per cent. between 28 and 29 inches 
vacuum. For still larger powers, however, these effects become 
more pronounced. It is the constant aim of designers to 
increase the limiting vacuum by using higher blade speeds 
and enabling an exhaust end of larger dimensions to be em- 
ployed. This is undoubtedly a direction in which increased 
efficiency in large power high-speed turbines is to be found. 
The effect of increased blade speed is very marked, as for a 
given vacuum the reduction in available gain varies inversely 
as the fourth power of the blade speed. Something can also 
be done by shaping the exhaust suitably, so as gradually to 
reduce the velocity of the steam on leaving the blades. 

The case of reduced loads will now be considered. With 


throttle governing, the initial steam-pressure is reduced in - 


accordance with a right-line law similar to the Willans law for 
the steam consumption, and it may be taken that in this case 
the initial pressure at no load is approximately atmospheyjc. 
If at full load the initial pressure is 175 lb. abs., at half load 
it will be about 95 lb., and at quarter load, 63 lb. At half 
load, with a vacuum of 28 to 283 inches, the percentage gains 
in consumption per inch of vacuum would be increased by 
about 1 per cent., and at quarter load by about 23 per cent. 
above those given in Table 1, owing to the reduced B.Th.U. 
available by reason of the reduced initial steam-pressure. 

With nozzle governing, the gains due to increased vacuum 
at reduced loads are somewhat less than with throttle govern- 
ing, and the exact amount depends on the type of nozzle 
governing used, but broadly, at full load and at reduced loads 
the gains in consumption per inch of vacuum are more nearly 
equal with this type of governing. Although there is a decrease 
in efficiency at the exhaust end by having a cramped exhaust 
and low velocity ratio, there is but little loss when the exhaust 
end is large and has an unnecessarily high velocity ratio. 

Geared turbines can be bladed and should be bladed for 
high vacuum, and the blading should be for nearly the highest 
vacuum obtainable, as there is but little loss by running a 
turbine bladed for high vacuum, at a lower one. Blading a 
geared turbine for high vacuum as compared with low vacuum 
adds very little to the weight, and generally only necessitates 
the exhaust end being made somewhat larger. It is very 
important that the exhaust between the turbine blades and 
the condenser should be free, and should be unrestricted, so 
that the loss of vacuum between the last row of blades and 
the steam space in the condenser should be a minimum. This 
applies ‘to all classes of turbines. 

It is equally important that the loss of vacuum between the 
steam space in the condenser and the air-pump suction should 
also be a minimum. In other words, given a condenser and 
an air-pump of the highest efficiency, the difference in vacuum 
between the air-pump suction and exhaust end of the turbine 
should be reduced to an absolute minimum. If the reduction 
of velocity of the exhaust steam can be made to take place 
gradually as in a diverging orifice, most of the terminal loss 
at the blades will be recovered. Much more careful attention 
is required in the future, as to the shape of the exhaust, than 
in the past, for even at present many exhausts are so shaped 
as to cause considerable and unnecessary loss of vacuum. 

_ Up to the present the turbine alone has been considered, but 
in a complete installation there are many other factors to be 
taken account of. As increase in vacuum is associated wth a 
correspondingly lower temperature of condensate, it follows 
that if the vacuum is raised and the condensate is delivered 
to the boiler at the same temperature at which it leaves the 
condenser, either the quantity of steam generated in the boiler 
per unit of coal is decreased or the quantity of coal per unit 
of steam generated is increased. Such a condition, however, 
never arises in practice, as the condensate is invariably heated 
either by the waste gases from the boiler or by the exhaust 
steam from the auxiliary engines, or by both. Land installa- 
tions usually include an economiser in the boiler uptake, and 
the practical requirement in such a case is that, in order to 
prevent sweating on the tubes, the feed-water should be 
delivered to the economiser at a temperature of about 120° F. 
But even at the highest vacua there is usually sufficient exhaust 
steam from the auxiliaries to raise the condensate to this 
temperature, so that such a system represents the highest 
economy attainable with any given plant. 

Bs surface condenser there are three losses to be con- 
sidered :— 


(a) The temperature rise in the circulating water. 

(b) The resistance of the tube to heat transmission from the 
steam to the water. 

(c) Air insulation of the condensing tubes. 

These may be summed up in the apparent conductivity K of 
the condenser, that is, the B.Th.U. transmitted per square 
foot per hour per 1° F. difference of temperature between the 
steam and the water. With a condenser in average conditions 
of cleanliness and efficient air withdrawal, the value of the 
conductivity K is obviously much higher than with’ inferior 
air extraction or a dirty condenser. The conductivity is also 
influenced by the load. For example, in a very heavily loaded 
condenser, under the best conditions, a value of K of 1,500 
or even higher has been reached, whilst in condensers under 


low load it may be no higher than 300, so that this method of 
comparison requires to be used with some discretion. 

The effect of reduced conductivity, such as is caused by air, 
is much more at high rates of condensation than at low, show- 
ing that the effect of a faulty air-pump or dirty condenser is 
much more when the rate of condensation is high. Also, 
approximately the loss of vacuum below that theoretically 
obtainable depends only on the rate of condensation and on 
the amount of air insulation, and not on the quantity of circu- 
lating water, always assuming a condenser free from oil on 
the outside of the tubes and scale on the inside. There is not 
‘much use in having more circulating water than about sixty 
times the steam condensed at full load. 

Money put into a condenser of ample size is money well 
spent. Ample surface also gives a good margin to allow of 
the condenser getting dirty or for overloads. With a high rate 
of condensation, especially if the condenser is dirty, when an 
overload is required the vacuum will drop so much that not 
only is there often difficulty in getting the overload out of 
the turbine, but the boilers are still further overtaxed, due 
to the increased steam consumption causing the steam pressure 
to drop just at the time it is most important to have full 
pressure. It is usual in modern power stations to have a 
vacuum of about 29.1 inches, barometer 30 inches, with 50° F. 
cooling water and circulating water sixty-five times the steam 
condensed, and 28 inches with 80°, seventy times, and it 
seems as if these conditions cannot be much improved upon, 
as, if the circulating water were increased in this case from 
65 to 100 times the steam, the improvement in vacuum would 
only be about one-eighth inch, and the pumps and circulating 
pipes would have to be increased 50 per cent. With sixty-five 
times also and a moderate rate of condensation, such as 6 to 
8 lb. per square foot at normal load, there is an ample margin 
for overload, an overload of 50 per cent. only reducing the 
vacuum by about half an inch. 

In cases where there is not a supply of natural cooling 
water or only a restricted supply, or where cooling towers 
are used, the question of the best vacuum has to be most care- 
fully considered, and so many factors come into the case that 
each problem must be considered on its merits and alternative 
schemes worked out to find which is best. 


DISCUSSION. 

In opening the discussion, the Chairman (Mr. MicHagn 
LonGRIDGE, Vice-President) said that the author’s curves show- 
ing the increase in quantity of heat convertible to work when 
expanding to various vacua were very useful and, since tur- 
‘bine expansion was sensibly adiabatic, quite reliable. The 
curves showing vacua with various amounts of cooling water 
and vacua and temperatures with varying conductivity were 
not so trustworthy, since they did not and could not allow 
for the-often considerable difference in temperature between 
the steam at top and bottom of the condenser and between 
this steam and the condensate. ; 

Mr. D: B. Morison (Member of Council) said that the tur- 
bine, more than any other steam engine, appreciated vacuum, 
and the commercial turbine of to-day was bladed for the 
highest vacuum obtainable with the water available. The 
effect of increased vacuum on a turbine bladed for 26 in. 
was considerable only if the exhaust chamber were properly 
designed, the ideal being one in which steam issuing from the 
last row of blades was conducted to the condenser by a suit- 
able diverging nozzle. On the contour of the exhaust passage 
depended the degree of vacuum which could be responded to. 
Geared turbines enabled the highest vacua to give almost full 
theoretical economy and should be bladed for the highest 
vacuum attainable with the coldest circulating water. It was 
easy to determine the highest vacuum responded to in any 
turbine; higher vacuum sacrificed turbine efficiency and also 
boiler efficiency, since the condensate was cooled unnecessarily. 
The controlling vacuum was that in the steam space above 
the tubes, and this should be made as high as possible by 
reducing resistance to steam flow through the condenser and 
using the most efficient air pump available. A steam jet gave 
maximum commercial surface condenser vacuum, higher than 
attainable by any other air pump. High air-pump efficiency 
was particularly necessary during light load working, conden- 
sation then being chiefly on the top tubes, below which was a 
large volume of aerated vapour very difficult to condense. A 
steam jet maintained higher. temperature lower down in the 
condenser; using the steam jet to discharge a large volume 
of vapour to a jet condenser at an absolute pressure little 
higher than that in the surface condenser, the turbine vacuum 
and condensate temperature were raised and overall efficiency 
improved. 

Mr. H. Foruercitt said that if the exhaust passages 
were properly designed advantage was taken of the kinetic 
energy of the steam to carry it through the condenser; other- 
wise only the potential energy due to pressure difference was 
available (the kinetic energy being wasted in shock), and to 
secure adequate flow involved high difference in pressure 
across the condenser and therefore inefficiency. 

Prof. H. Husert (Liége) emphasised the special importance 
of high vacuum in exhaust-turbine insta]lations and of keeping 
short the connection between turbine and condenser in such 
cases. 

Mr. C. WinaFIEtD pointed out that the pressure in the 
exhaust chamber was due to air and steam, whereas the tem- 
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perature was that of the steam, hence the apparent lack of 
concordance between pressure and temperature measurements. 

Mr. W. H. Patcue.t said that central stations had reached 
the ‘‘condenser age.’’ The best vacuum attainable with the 
cooling water available was decided, the turbines were bladed 
for this vacuum and as much and as good condenser as pos- 
sible was installed. : 

Capt. H. Rraun-Sankzy illustrated a simple means of predict- 
ing steam consumption under other conditions, once it was 
known for one set of conditions. The author’s figures showed 
an efficiency ratio of 80 per cent. for the vacuum range 26 in. 
to 27 in., and 70 per cent: for the range 28.5 in. to 29 in.; for 
a reciprocating engine, the corresponding efficiencies would 
probably be 20 per cent. and negative respectively. : 

In reply, the AUTHOR again emphasised the importance of 
considering the effect of changes in condenser conditions on 
the power installation as a whole; if that were done his 
statement of general desiderata would be found correct, each 
individual case demanding, however, consideration on its 
merits. The gain due to the vacuum was very great at low 
loads. In exhaust-steam turbines the highest vacuum was 
nearly always best, the gain due to vacuum being about twice 
as great as in high-pressure turbines. No one had yet suc- 
ceeded in making really satisfactory pressure and temperature 
measurements on moving gases. The precise effect of vacuum 
changes on a given turbine was difficult and costly to deter- 
mine; probably no one knew it within 1 per cent. The con- 
ductivity K might reach 1,500 B.Th.U. per sq. ft. per hour 
per 1° F. temperature difference, but 600-800 was a better 
average for full load and 400-500: for reduced load working. 
The reduction at low loads was due to the increased effect of 
residual air. 


POWER PLANT TESTING. 


(For abstract of paper read by Mr. W, M. Setvey before the 
INSTITUTION OF ELECTRICAL ENGINEERS, see ELecTRICAL REVIEW, 
pp. 803 and 809.) 

Discussion AT MANCHESTER. 

Mr. 8. L. Pearce said that in a paper by Messrs. Merz and 
McClellan some years ago the importance of keeping down 
the capital expenditure was emphasised. The present paper 
emphasised the importance of getting the most economical 


-plant possible with a view of reducing the running costs. The 


majority of undertakings to-day recognised the importance of 
doing something more than providing the statutory sinking 
fund and wrote down the plant within a term of years con- 
siderably less than that given by the L.G.B. Most stations 
to-day had sets of about 500 Kw. capacity only; it was there- 
fore undesirable to set forth that eight to ten years was long 
enough iife for plant and that it should be written down with- 
in that period. The eight or ten years’ basis would make it 
impossible to carry on undertakings, and it would be making 
the present generation bear a double burden. The reduction 
of the running costs varied with the load factor on the sta- 
tion, and if the significance of the load factor was to dis- 
appear it seemed that the author was arguing against his own 
case, Which was in favour of emphasising the importance of 
obtaining economical plant and so reducing running costs. He 
agreed with the figures given for back of boiler and econo- 
miser temperatures. Using a dry slack of about 12,000 
B.Th.U. the temperature at the back of the economiser would 
be about 350 degrees, and at the back of the boiler about 550 
degrees; this meant a drop of 200 degrees through the econo- 
miser. The figures for ‘a coal of higher calorific value, say 
13,500 B.Th.U., might be 400 and 600 degrees respectively. 
Regarding turbines and generators, the loss of vacuum between 
the last row of blades and the steam space of the condenser 
should be reduced to an absolute minimum; so far as the 
turbine and condenser were concerned, the controlling vacuum 
Was in the steam space immediately above the tubes, and to 
record any other vacuum in the condenser was practically 
futile. Another important point was to test the loss of vacuum 
between the steam space of the condenser and the air-pump 
suction. This should be reduced to a minimum. If the air 
pump was not doing its work, the excess air in the condenser 
would mean lower temperature of the condenser, and insuffi- 
cient cooling owing to the air insulation round the tubes. 
Another test not referred to in the paper was the measure- 
ment of the difference between the exhaust steam tempera- 
ture and the temperature of the condensate. A slight differ- 
ence would be a good indication of a certain furring action or 
deposit action in the tube, whereas a big difference would 
indicate a serious air leakage. The author was right in 
emphasising the value of ample cooling surface. No reference 
was made in the paper to the advantage of having recording 
instruments centralised. The author had stated that measure- 
ment should be purely a measurement of matter against 
energy, but he immediately departed from this ideal by con- 
demning the use of watt-hour meters. Continuous-current 
watt-hour meters were admittedly somewhat unsatisfactory, 
but unless dealing with an absolutely steady load there 


appeared little to gain in accuracy of the energy measurement 
if this was computed from observations of the three factors— 
current, voltage, time. In Manchester both methods were 
employed simultaneously and the observations checked. 
Regarding high-tension three-phase current, it was always 
advisable to use special instruments with independent current 
and potential transformers. He advocated the use of two 
single-phase watt-hour meters instead of a polyphase meter, 
with a view to greater accuracy. It was not at all obvious 
why tests should be made at unity power factor, as tests 
under actual running conditions in practice were always below 
unity. Regarding cooling towers, the speaker had prepared 
a set of figures which could be summarised as follows :— 
With natural-draught towers the number of gallons cooled per 
square foot of surface = 100, forced draught 200, and with 
air-cooled type 70. Cooling towers were excellent things to 
be without. Six months’ run before testing was too long; two 
months was quite reasonable. 

Mr. Davin Witson said that contractors’ guaranteed effi- 
ciencies were creeping up to high figures, due, he was afraid, 
to competitive pressure rather than scientific development, 
and it was probable that a contractor quoting an abnormally 
high efficiency would trust to the variables to carry him 
through. The Institution of Civil Engineers was about to 
issue a report embodying instructions for carrying out and 
standardising boiler tests, in which it was specified that the 
higher or lower calorific value of the coal should be taken 
into consideration. The calorific value of coal was its value 
as fuel after deducting the moisture formed by the oxygen 
and hydrogen which had to be evaporated with superheat, 
and if this correction was made upon the calorific value, all 
agreed efficiencies automatically went up 8 per cent. There 
was no actual saving in the coal bill following upon this, but 
it represented more correctly the true efficiency of the boiler. 
Very little was known regarding the physical properties of 
coal, as two coals of the same approximate analysis might 
behave totally differently in the furnace. These variables 
necessitated a design of furnace or a stoker suitable for all 
conditions. He cited the case of two large power stations, 
amongst the most efficient in the world, one of which used a 
coal of calorific value 14,000 B.Th.U. and obtained 20 to 25 
B.Th.U. per watt-hour, whilst the other obtained 26 B.Th.U. 
per watt-hour using a coal with 60 per cent. small and a 
calorific value never exceeding 10,500 B.Th.U. Under cir- 
cumstances practically identical as regards design of plant 
both were doing equally well with two different classes of 


stokers in the reverse order to that suggested by the author. ° 


The calorific value of coal was no guide to the destructive 
effect on furnace structure or grates; it was the composition of 
the ash in the coal that decided these effects. 

Mr. J. Firra said that water could be superheated to 300° F. 
and still remain water, and it was difficult to dry coal without 
heating it sufficiently to drive off volatiles. In view of the 
author's plea for accuracy, it was significant that the analysis 
of coal in one case was 14.2 per cent. and in another case 10 
per cent, short of 100 per cent.; perhaps the volatiles had 
been left out. He suggested that a vertical perforated pipe 
would be better for taking samples of flue gases, owing to 
the stratification which occurred. Boiler makers guaranteed 
10 Ib. of steam, yet it was a good station that could raise one 
KW.-hr. on 3 lb. of coal. A good deal of the difference was 
due to. auxiliaries such as boiler fans, motor pumps, coal and 
ash handling plant. 

Mr. Seaton strongly advocated an engineer to stand between 
contractor and customer, and considered an independent test 
a very good investment. He strongly deprecated the sug- 
gested combination of air pump and steam jet. 

Mr. J. S. Peck said that every honest manufacturer tried 
to give the best apparatus he had, and when it was known 
that competitors were giving guarantees that he could not 
tolerate, 1t appeared that such competitors were either taking 
an abnorinal chance or depending upon skilful testing. He 
thought manufacturers generally who were doing their best 
would welcome independent tests on a basis which could not 
be questioned. 

Mr. 8. J. Watson said there were few areas where the ques- 
tions of low steam consumption and general efficiency of 
large plants were of greater importance than the Lancashire 
district, where the power portion of loads was becoming so 
large. Regarding obsolescence, the small plant of ten or 
fifteen years ago was quite out of date to-day, and if the 
financial side had been properly handled such plant would 
have been entirely eliminated from the capital account and 
more modern plant substituted. Fifteen years ago the cost 
of a generating set was £10 to £15 per xw., and the steam 
consumption anything from 380 to 40 lb. per Kw.-hr. To-day 
a large modern turbine set could be had for about £3 5s. per 
KW., With steam consumption from 11.5 to 13 lb. per Kw.-hr. 
What sum of money should be paid for a given percentage 
saving in steam consumption was a difficult point. The 
guarantees of steam consumption only extended for one year, 
and reduced steam consumption often meant increased liability 
to breakdown. Further, it frequently happened that the large 
plant which was installed took care of about 80 per cent. of 
the total output for a year or two, and then became one of 
the smaller sizes, so that the saving which extended over a 
period of eight or ten years, as suggested by the author, could 
not be considered in calculating what could be afforded as the 
purchase price. The author was surely wrong in taking effi- 
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ciency tests at unity power factor irrespective of the condi- 
tions under which the plant was to be used. He preferred 
reciprocating to rotary pumps on the score of increased efli- 
ciency and the possibility of reducing the amount of circu- 
lating water at low loads. 

Mr. W. Cramp said that during the past decade a change 
had taken place in power plant which was not likely to occur 
again over a similar period, namely, the change from the 
reciprocating engine to the steam turbine. The change from 
steam to gas plant might also be added. Although the obso- 
lescence allowed in past years might have been inadequate 
because of changes in size of plant, if was also due to some 
extent to change in type of plant, and it was necessary to 
separate these two items. Accuracy in testing depended upon 
the fire being uniform throughout the test, but no_ hint 
was given as to how this was to be carried out. Ordinary 
methods of regulating a fire did not permit of the accuracy 
suggested by the author. A machine would easily give good 
results on unity power factor, but disappointing results on, 
say, 80 per cent. He considered air tests with calibrated 
nozzles extremely inaccurate. 

Mr. Scanes agreed with Mr. Seaton in condemning the 
combination of steam jet and Leblanc pump. Since about 
10° temperature represented one per cent. consumption when 
water was used for boiler feed, the advantage of the Leblanc 
pump, which could deliver water nearly 10° hotter than the 
reciprocating pump, would be appreciated. 

The AUTHOR, in reply, said that in the early days people 
worked on 10 per cent. load factor; nowadays there were 
load factors of 30 and 50, and his point was that by the time 
50 was arrived at, any increase, as regards a power station 
generating electricity, would make practically no difference 
to the total cost because the improvement between, say, 50 
and 70 was small compared with all other things. He con- 
sidered that the standard for coal should represent physical 
facts and have no relation to the apparatus. It was not his 
intention to suggest that there should be accuracy to the 
limit of one per cent. It was an ideal to be aimed at if not 
obtained, and it was only in connection with turbine testing 
that one per cent. was mentioned. Regarding cooling towers, 
the steel towers would give the best results, but the upkeep 
was heavier and it became a commercial question, and not 
merely one of efficiency. The question of obsolescence was 
extremely interesting, and with his faith in the future, the 
author expected to see the 5,000 Kw. set a toy. Whilst the 
author did not advocate high draught he was of the opinion 
that it would come into use for emergencies; the tendency 
was all towards being able to rush a boiler up quickly. 


Discussion aT LEEDS. 


A meeting of the YORKSHIRE Locat Section of the INSTITUTION 
OF ELECTRICAL ENGINEERS was held on Wednesday, December 
8rd, at Leeds, when Mr. W. M. SeLvey spoke upon the sub- 
ject of his paper, as read to various sections previously, on 
‘*Power Plant Testing.” 

Mr. Setvey devoted himself entirely to answers to some 
criticisms in the previous discussions. He said that his paper 
had not been intended to be a technical paper in the ordinary 
sense; nor to discuss little details, but to try to deal with big 
principles which were being discussed in private and were 
moulding the future history of those large corporations who 
were going in for the very large power stations. In many 
places where his paper had been dealt with, people had dis- 
cussed the details and missed the principles. 

The Chairman, Mr. T. RoLes, in opening the discussion, 
said he felt that the ordinary central station engineer did not 
usually test plant to the extent that he ought to. The ques- 
tion of testing was often overlooked, and when it was kept in 
mind it was often done in a somewhat perfunctory manner. 
In cases when he had been struck by the remarkable differ- 
ences in the steam consumptions quoted by people who offered 
him turbine plant, and had asked contractors why he should 
not accept certain low offers, seeing that if the plant did not 
satisfy guarantees his contract enabled him to reject it, the 
answer given to him was that such makers took the chance 
that if the acceptance test was made, the engineer would come 
to some terms with them by which they could escape with 
some slight reduction of price. He thought they would agree 
with him that if the engineer did not make the full test of 
acceptance of the plant, he was doing an injustice both to his 
employer and to the honest persons who put forward abso- 
lutely reliable figures, and if it were to be understood that 
it was safe to give unreliable figures that would be greatly 
to the disadvantage of the industry. The testing should be 
extremely accurate, and no doubt a difficulty in the case of 
the smaller central stations was to get thoroughly reliable 
and independent and unbiassed men for the purpose. He 
urged the necessity of rest periods for the men who were 
engaged on such tests. 

Mr. CHRISTIANSEN said the testing of plant should be on 
three sequential lines, first the acceptance test, then the ordin- 
ary routine test, and, thirdly, a series of observation readings. 
He thought that boilers could be tested fairly well by the 
indirect method of recording the flue gases and the tempera- 
tures, particularly the exit temperature. With regard to staff, 
he thought it was a difficult matter to get the suitable men 
unless they had been specially trained for the purpose. 

Mr. Mortey said he had been interested in all kinds of 


steam testing for over thirty years, and he felt that the re- 
marks which had been made by Mr. Selvey in a great measure 
corfirmed the results of his own observation. Certainly the 
personal element in testing was exceedingly important. In 
a hundred observers he did not find more than ten who could 
be relied upon for continuously careful testing—taking accurate 
readings so as not to favour either the up or the down scale. 
He emphasised the importance of a close regard to propor- 
tions in ordering the various parts of central station plant. 
It was easy to spoil the success of good and efficient turbines 
and generators by the bad proportions of the boilers in rela- 
tion to the plant. As to acceptance test only, those who knew 
how to convey instruments successfully from one place to 
another could make these tests. The only way to test coal 
satisfactorily was to buy not less than ten tons and test it 
in the boiler itself. 

Mr. YeRguRY said he agreed that the arrangement of com- 
promise in cases of failure to come up to a reasonable specifi- 
cation was a most unfortunate and disagreeable job. It was 
somewhat farcical to have specifications stating what effi- 
ciencies were guaranteed, but with the statement added that 
these were subject to the usual margin of perhaps 2 or 3 per 
cent., which margin was found in practice to cover a lot of 
irregular readings. 

Mr. SHaw said that perhaps central station engineers had 
not always been successful in their testing because they had 
so many other things to think about, and had such limitations 
to take into account in regard to staff. For the taking-over 
test there was certainly room for the specialist. 

Mr. WHITEHOUSE said he was more particularly concerned 
at the moment with questions in regard to the cooling tower, 
a difficulty in connection with which was that there was no 
standard specification. It was highly necessary that better 
attention should be given to the standardising of specifications 
so that the different parts of an installation were more in 
line with each other. In regard to the cooling tower, the con- 
ditions as to quantity of gallons to cool were not in any pro- 
portion to the load that could be put on to the cooler. It ought 
to be possible to gain from the records of the cooler some 
idea how the plant in general was running. 

Mr. CAMPION mentioned a case in which rotary converters 
were being tested and the commercial instruments supplied 
with the switchboard differed as much as 4 to 5 per cent. from 
the test instruments, but upon both sets of instruments being 
sent to the N.P.L. they were both declared to be correct. 
What, he asked, was the engineer to make of that? 

Mr. SeELvey said that as Sir John Snell was to address a 
special meeting of the members on the 17th, he proposed to 
reply then to the various points raised, and would confine 
himself for the present to stating that he had been particu- 
larly pleased with the way in which the discussion had gone 
that night in having kept to main issues. The whole attitude 
of the testing had been put by Mr. Christiansen in a particu- 
larly clear way—acceptance test, routine test, and the use of 
recording instruments. He himself had confined his observa- 
tions mainly to the conditions of the acceptance test, but that 
did not mean that he failed in any degree to recognise that 
the more recording instruments they could get that they could 
rely upon, the better it would be, but they wanted to be certain 
about the constancy of the inspection, and that the instru- 
ments should be so arranged that they would be in a position 
to cross-check them if necessary in the way of using them. 


THE PROMOTION OF THE ELECTRICAL 
TRADE. 


DISCUSSION BEFORE THE SALES MANAGERS’ ASSOCIATION. 


THE discussion which took place at the meeting of the Sales 
Managers’ Association on Thursday of last week resulted in the 
presentation of many matters, both of past and present inter- 
est to the electrical industry. As the subject for consideration 
there had been selected—‘‘' The Position of the British elec- 
trical industry and the methods of extension in the markets 
of the world ’’—a subject which was worthy of a larger attend- 
ance than that represented by those who were present, al- 
though it has to be remembered that December is usually an 
unfortunate month for a gathering of this character. Never- 
theless, and apart from the comparatively few criticisms which 
were made on the opening speech, the discussion had the 
effect of bringing to light valuable information concerning 
business both at home and abroad. 

The debate was opened by Mr. H. ScHotgy, who first re- 
ferred to the legislative restrictions imposed and the financial 
speculation which took place in the eighties of the past cen- 
tury, and stated that the industry to-day is weak in a 
financial sense, largely owing to the early mistakes which 
were made. Dividing the industry into three sections—large 
machinery, cables, and special work such as small switchgear, 
lamps, lamp-holders, etc.—the speaker submitted that the 
specialists have been, generally speaking, remarkably success- 
ful, as they have been able to develop their apparatus so that 
it can be said to compete with any material in any part of 
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the world. But the vision of the specialists is restricted 
through manufacturing on a small scale, and they are there- 
fore unable to take foreign markets into consideration. The 
same observation applies to arc lamp carbons,'as we have no 
special makers on a sufficiently large scale to meet the 
enormous demands of our own country, and there will con- 
tinue to be a scarcity until some of’ the neutral countries 
render us assistance. Dealing next with the construction of 
large machinery, of which various British makers are turning 
out types which are second to none, the speaker pointed out 
that from their balance sheets it was found that the makers 
of large machines had not paid any dividends for years past. 
Broadly speaking the reason lies in the circumstance that com- 
petition from which the industry has suffered has prevented 
the firms from earning profits. The output approximates 
to £17,000,000, of which we send quantities varying up to 
£8,500,000 abroad, but as we import electrical goods to the 
value of £3,500,000 per annum, we already purchase more 
than one-third of the value of our exports. Competition has 
taken various forms. It has primarily taken the shape of 
cutting prices, but the pace has been set by competition from 
abroad, and at prices which would not have represented any 
profits to British manufacturers. It has also assumed the 
insidious form of offering plant on easy terms or in exchange 
for shares, but no British firms are financially strong enough 
to compete on these lines. Concerning the conditions im- 
posed by large customers, such as municipalities and large 
corporations, including railways, the meeting was reminded 
that these purchasers had made conditions in their tenders 
which they were not able to impose on foreign manufacturers, 
whilst the municipal councils, stipulating for the payment of 
local rates of wages at home, allowed the condition to go by 
the board when ordering abroad. There are other conditions 
in regard to the performance of the machinery. — British 
makers have standards on certain lines, whereas foreign 
makers have adopted standards which are entirely different 
and give a smaller margin; they are therefore able to produce 
a cheaper machine, and they succeed with their tenders be- 
cause the municipal councils waive this particular clause in 
so far as these manufacturers are concerned. In addition 
foreign firms have come and started works in this country to 
compete, with us, but they have made ‘‘a worse mess’’ in 
respect of profits and dividends. 

The question of neutral markets was next raised by Mr. 
Scholey, who reminded his audience that our greatest com- 
petitor has been Germany. That country has made electrical 
machinery of the value of £60,000,000 per annum, and has sent 
abroad electrical goods amounting to £14,000,000. One of the 
largest purchasing countries has been Russia, which has im- 
ported Teutonic products for from £5,000,000 to £5,500,000 
yearly. In one section alone Germany has exported £960,000 
to Russia, whereas the British have only sent the value of 
£66,000 in the same group. If this should be thought to be 
another instance of the lack of British enterprise the speaker 
tried to dispel this view by narrating the experience of a 
British company with a certain large municipality.in Russia 
which required tramway plant. The company had the neces- 
sary experience of similar work, submitted the lowest tender 
and possessed the necessary financial support, but it was 
eventually discovered that the bank of the Russian agents 
who were employed was almost entirely in the hands of the 
Deutsche Bank of Berlin and would not put in a British 
tender. Still the matter was not finally settled. A com- 
mittee of the municipality reported that the tender could not 
be refused on technical grounds nor by reason of the prices, 
but the trade counsels in the municipal council set to work 
and brought such pressure to bear that the British tender 
was rejected. A case of this kind, however, may be expected 
ever to be repeated in the future. Passing on from France 
to South America the speaker remarked that British firms 
have been gradually losing ground in the latter market owing 
largely to the great financial interests developed by German 
firms. On the other hand we have progressed in Australia, 
where we have supplied electrical machinery of the annual 
value of £1,000,000, as compared with considerably less in the 
case of Germany, and £146,000 in that of the United States. 
In New Zealand the British share has been ten times greater 
than the machinery furnished by other countries. The next 
reference made was to the well-known case of the Victoria 
Falls and Transvaal Power Co. As will be remembered, the 
company was able to go to a large German works which sup- 
plied, the whole of the plant for its generating stations, 
accepting payment in debentures. This was not sufficient to 
keep the company going, and it was then able to dispose of 
all its preference stock, as previously it had disposed of its 
ordinary shares, on the English market—without spending a 
penny on electrical manufactures in this country. Obviously 
the company, in the opinion of the speaker, made a good 
contract for the machines, but other things were necessary. 
The Rand mines had to buy motors, and they invited tenders 
from both British and Continental firms. ith one or two 
exceptions all the orders went to German capital on prices. 

e pose were such that the British firms would have lost 
heavily if they had attempted to undertake the work. That, how- 
ever, did not mean that the German manufacturer was goin 
to sell machinery in South Africa with no profits for himself. 
Where the Germans have scored is that makers there who 
construct large machines also produce smaller types, and they 
are able to sell every ening that is called for in one schedule. 
Therefore they can afford to sell the large machines at no 


profit in order to obtain a footing in the country which will 
eventually give them orders showing profits. Continental 
manufacturers have realised that the value of large machinery 
lies in the advertisement which it gives, whilst the smaller 
machinery and accessories yield the profits—a statement which 
was appreciated by the audience. 

The circumstances set forth, Mr. Scholey proceeded to re- 
mark, indicate that, in order that we may take advantage of 
the situation we must show the same combination and co- 
ordination whereby we can enter foreign markets and com- 
pete on a better basis, so that a good deal of reorganisation 
will be necessary. ‘Taking the before-mentioned figures as 
they stand, we observe that Germany may be on the point 
of losing an export trade of £14,000,000; how much of that 
can be secured? If we were to increase the British output by 
25 per cent. we should only be up to the normal requirements 
of our own country. If we are to make hay while the sun 
shines we shall have to enlarge our industry very consider- 
ably. ‘That calls for great financial support, patience and re- 
arrangement on the part of British manufacturers. It is 
possible we may obtain such support, but it should not be 
assumed that we can go to these markets and pick up the 
work as other countries have done. A partial solution may 
possibly be found by co-operation between the various sections 
of the industry, but it is beyond the scope of this association 
to set forth a definite scheme. When financial operations are 
sought in the City of London, it is to be hoped that 
the financiers concerned will bear in mind that if any 
electrical machinery is involved in the work they are under- 
taking, there is at home an industry which is worth sup- 
porting. Another point in the matter of co-operation and co- 
ordination concerns the customers. British manufacturers 
are always said to be wrong, and the customers right. But 
it is felt that customers might have a little more considera- 
tion for our standards, and not insist upon others and upon 
requirements dictated by whims. Other people say we do 
not give customers what they want, but many of us know 
that attempts to modify patterns may involve a considerable 
sum of money, and in many cases it would not be worth while 
to carry out the modifications. In conclusion, the speaker 
again emphasised the necessity for combination and co-ordina- 
tion in order to show a united front in the world’s markets; 
he thought that we should thereby help to place the industry 
on a stronger and more permanent foundation that hitherto, 
and said that the industry was full of immense possibilities if 
we could get the necessary financial assistance and also secure 
co-operation among ourselves. 


(To be continued.) 


WAR ITEMS. 


Extraordinary Metal Prices in Germany.—The war has 
exercised an extraordinary effect upon the prices of various 
non-ferrous metals in Germany, including copper, brass, 
bronze, aluminium, tin, nickel, and antimony, and the elec- 
trical manufacturing firms in particular must be keenly feel- 
ing the comparative scarcity and exceptionally high prices 
charged for different metals, the shortage being due ‘to the 
cessation or practical cessation of arrivals of fresh supplies 
from other countries. Apart from the leading firms of mer- 
chants, who are declared to have shown moderation in the 
advance in prices, other merchants have assisted in a great 
speculative upward movement for a period of four months, 
whilst firms who were formerly not engaged in the business 
have émbarked in it in the hope of making a considerable 
amount of money either by selling at exceptionally high 
prices as soon as possible or by withholding supplies tem- 
porarily from the market in the expectation of realising still 
higher prices in the future. The situation has been com- 
plicated by the fact that since the outbreak of war the use 
of copper and one or two other metals for the production of 
articles of peace has been legally forbidden. Although the 
Government order to this effect cannot possibly have affected 
the output of electrical manufactures for military and naval 
purposes, it has not been compulsory all these months for 
holders of these metal stocks to dispose of them to makers 
of war material. Now, however, the position is sought to 
be entirely changed by a further order which has been issued 
by the Federal Council, representing the Governments of the 
various States in Germany, in regard to maximum prices 
of metals, and which was brought into force on December 
14th. Leaving brass and bronze out of consideration, it is 
noteworthy that the Federal Council has ordered that the 
maximum price of new refined .copper having a conient of 
99.7 per cent. of copper and new electrolytic copper must 
not exceed £100 per metrical ton; new refined copper with 
a minimum content of 99.3 per cent. of copper and heavy 
old copper is not to surnass £92 10s., and other old copper is 
not to be higher than £85 per metrical ton. The maximum 
for new aluminium has been settled at £162 10s., with lower 
prices for old metal, crovpings, etc.; nickel is put at £225, 
antimony at £75, and tin at £237 10s. per metrical ton.. As 
compared with English quotations it will be seen that the 
German maximum prices show an unprecedentedly large in- 
crease, The prices are for cash on delivery exclusive of 
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forwarding charges, and if credit is required the purchaser 
will have to pay 2 per cent. per annum in excess of the dis- 
count rate of the Imperial Bank prevailing at the time. If 
required by the government authorities the holders of any 
stocks are placed under the obligation to deliver them to the 
former, who will fix the prices to be paid after hearing expert 
opinion. Any contravention of the order involves a penalty 
either of one year’s imprisonment and a fine of up to £500, 
or a penalty of one of these two punishments. 

A Premature Proposal—The German Count Mirbach- 
Sorquitten, apparently under the impression that the war 
on the Eastern frontier has; now been brought to a con- 
clusion successful to Germany, has just submitted a com- 
prehensive proposal to the Prussian Ministry and the chief 
of the Province of East Prussia, suggesting the allocation 
out of State funds of a considerable endowment for the 
electrification of that province which is said to have_been 
severely damaged. As the basis for. the proposal the Count 
points out the dearth of labour and the scarcity of horses, 
which offer insurmountable difficulties in the way of the 
revival of economic activity. It is held that the only remedy 
is to proceed with the establishment of great supply works 
for the delivery of energy for lighting and power purposes. 

Manchester Men with the Forces.—Messrs. Chas. Mac- 
intosh & Co., Ltd., of Manchester, have 294 of their 2,500 
workpeovle serving with the colours, the proportion being 14 
per cent. One has been killed in action.—Messrs. Ferranti, of 
Hollinwood, have 134 employés, or 10 per cent. of their total 
workers, in the forces, and one has been wounded.—Messrs. 
Mather & Platt, Ltd., Manchester, haye contributed 481 
men, including 18 officers, to the army and navy, which is 
equal to 20 per cent. of the 2,400 workpeople employed. 
One has been killed in action, another has died from wounds, 
and three have returned wounded. 

Tram Cars and Recruiting.—At Wakefield the local re- 
cruiting authorities have adopted the idea of using an 
electric recruiting car for the purpose of delivering speeches 
in various parts of the city. Bugle calls are given from 
the car, and the Wakefield City Band plays patriotic airs. 
The car has been lent through the kindness of Mr. Eng- 
land, the manager of the local tramways company. 

Electrical Supplies Scarce at Buenos Aires.—A recent call 
for tenders for electrical material for the Provincial Tele- 
graph Department of Buenos Aires produced no offers. 
Enquiries made by the Department reveal the fact that this 
abstinence on the part of the firms usually tendering was due 
to their not having the goods in stock, with no immediate 
probability of receiving further supplies owing to the war in 
Europe. It has been decided to purchase some of the articles 
more urgently required at retail establishments.—'‘ Review 
of River Plate.’’ 

Names Wanted.—In regard to the lengthy lists of Dis- 
tinguished Conduct Medals awarded for bravery in the ranks, 
we shall be glad if readers who know of electrical employés 
whose names have appeared, or in future may appear, in 
any such lists, will send us particulars, so that they may 
be duly recorded in this column. 

Appeal.—An urgent appeal is made on behalf of the 
British and Foreign Sailors’ Society, which is doing so much 
for both soldiers and sailors just now, and is in need of 
£10,000 to repay bankers’ overdrafts. Address: 2, 4 and 6, 
Beccles Street, London, E 

Quite the Right Thing.—The Blackburn tramway em- 
ployés on Thursday last week entertained the wives, children 
and mothers of the men in the department who are now 
serving the colours. Tea was served, and the children were 
presented with purses containing money and with toys for 
a Christmas tree. A social and dance afterwards took place. 

Personal.—We are pleased to learn that Captain Bullock, 
manager in Johannesburg for Messrs. Stewarts & Lloyds. 
played an important part in effecting the capture of De Wet. 
According to the ‘* Times,”’ the following telegram was sent 
by General Smuts, Minister of Defence, to the District Staff 
Officer at Kimberley:— 

“December 5th.—Please convey to Captain Bullock my congratulations on 
the splendid work which he and the motor squadron have performed in con- 
nection with the capture of General De Wet. Colonel Brits has assured me 
= Without their efficient assistance, the capture might not have been pos- 

Mr. L. B. Hogarth, borough electrical engineer at White- 
haven, has been gazetted temporary lieutenant in the 11th 
Border (The Lonsdale) Regiment. 

Roll of Honour.—We greatly regret to read in our con- 
temporary, the American “‘ Electrical Review and Western 
Electrician, that Mr. Douglas Sutherland Martin, whose 
contributions to our own pase will be remembered by our 
readers, died at the end of November at the Boulogne Hos- 
pital, France, from shrapnel wounds received at the battle 
of Messines on the Belgian border. Our contemporary 
says:—* Soon after his graduation as an electrical engineer 
from the Central Technical College, London, Mr. Martin 
came to this ea 3 and became editor of the ‘‘ General 
Electxic Review.”’ e later made an extended trip to the 
Pacific coast and upon returning east joined the editorial 
staff of the ‘‘ Electrical World ” at New York. Mr. Martin 
left New York early in Ausust to enrol in the mounted 
forces of Great Britain. He was 27 years of age. He had 
made a great many firm friends in this country who will 
greatly deplore his untimely passing away.’? Mr. Martin 


Was a young man of great spirit and ability, and gave pro- 


mise of making considerable progress in his profession. We 
are personally very sorry to record his loss, but knowing 
from a lengthy correspondence from him something of his 
energy, spirit and thorough-going lovalty to the land of his 
birth, we are not in the least surprised that when the war 
broke out he answered the call so quickly and eagerly. 
The ‘‘ Electrical World’? says that Mr. Martin left the 
B.T.H. Works at Rugby and went to the States in 1911. 
In regard to his departure for the front our contemporary 
says:—'* Having already served in the Yeomanry, and being 
a dashing horseman as well as a crack shot, he sought an 
opportunity to get to the fighting line and, to use his own 
phrase, ‘ by the greatest of good luck’ was drafted into the 
Sixteenth Lancers, which went to the war immediately. He 
was a brother of Mr. T. C. Martin, secretary of the National 
Electric Light Association.» Mr. T. Commerford Martin 
is an old friend of the ‘‘ Electrical Review,’’? and we offer 
him our sincere sympathy in the loss that he has sustained. 

Private James Foster, of Preston, who had been employed 
at the works of Messrs. Dick, Kerr & Co., has been killed 
at the front. He was 27 years old, and was married only 
four months ago. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week, Correspondents should forward their commumni- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in owr possession, 


Expenses of Applicants for Appointments. 


I would like to draw the attention of your readers who may be 
looking for a post to what, in my opinion, is a very shady method 
of dealing with applicants selected for interview. 

In your issue of November 13th appeared an advertisement for 
an electrical engineer for West Africa, to which I replied. I was 
eventually requested to call at the London office of an exception- 
ally wealthy mining syndicate, which I did at a great deal of 
inconvenience to myself and my employers, at a cost of £3 8s. 6d. 

At this interview, which took place on November 25th, I was 
informed that I was very likely to receive the offer of the position 
and should know definitely not later than December 2nd. On 
November 26th I wrote the company enclosing account for my 
expenses, to which I received a reply on the note heading of the 
gentleman I interviewed to the effect that he was not under any 
obligation to pay my expenses. 

{ wrote on December 4th and 8th pointing out that in the past 
I had always received my expenses for every interview I had been 
requested to arrange, and that I should be glad to know if they 
had decided to offer me the post. To these letters I received a 
reply on December 13th offering me the position and enclosing a 
draft agreement totally different to the conditions which had been 
mentioned at the interview, and promising to recommend the com- 
pany to make some allowance towards the above expenses if I 
accepted the post. In the meantime, I had accepted another 
position, and had, of course, to decline the offer on this account, 
and also because I could not accept the agreement of. which they 
had enclosed a specimen, 

I am now informed that none of my expenses will be refunded. 

The object of this letter is to warn applicants to make definite 
arrangements as to expenses before arranging an interview, which 
I am pleased to say has not been necessary in the whole of my 


revious experience, 
Disillusioned. 


Why Britain Loses Trade. 


I should like to reply to your two correspondents. 

I note they both blame the “firms,” This, to my mind, is 
too sweeping. 

The real reason “ Why Britain Loses Trade” can be stated in a 
sentence ; it is this :-— 

The technical side of many manufacturing businesses in Britain 
is under the bad management of an “ office.” 

Hence all the trouble, and until all “ offices” are relegated to 
their proper places as adjuncts, and are not allowed to consider 
themselves as the “Centre around which all other things revolve,” 
we shall continue to have complaints similar to those of your 
correspondente. 

It is a remarkable fact that all successful manufacturing con- 
cerns have technical and not so-called “business” men at their ° 
head, and the materials of these firms are always welcomed every- 
where, and are always properly packed and described, and 
sufficiently concise directions are given, when necessary, for their 
successful operation. 


Observer. 


A New Use for Black Tape. 


A fortnight ago a lady asked for a pennyworth of “Electric 
tape,” 7.¢., black tape, and a week later came for another. While 
being served she remarked : “ It’s a good thing for spots and sores.” 
I told her it was inadvisable to use'it for that purpose, as it was 
liable to contain impurities. ‘‘Why,” she exclaimed; ‘“‘a woman 
told me it was made specially for that purpose, and that she had 
eczema all over her arms and it had cured her.” Soif trade gets 
very bad there is still one new source of revenue. 
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Appointments in Hong-Kong. 


I should like to give a word of warning to engineers thinking of 
signing contracts for positions in Hong-Kong. 

Doubtless, they will be informed that living is wonderfully 
cheap, and that the value of the dollar is 2s. I have been out here 
about 12 months, The dollar has never been worth more than 1s. 10d., 
and for the past two months it has only been 1s. 8jd. To those 
engineers who, for various reasons, have to send money home, the 
fact that they lose about 2s, 6d. in the & is a serious item in their 
financial arrangements, 

House rents are notoriously high ; a four-roomed house, similar 
to what one would pay £30 for at home, is between £6 and £8 per 
month out here. Flats (three rooms) cost from £5 to £11 per 
month, Coal is 30s. per ton ;Selectric light, 8d. per unit ; hair-cut, 
1s. 6d. ; shave, 1s.; drinks, 6d. (minimum) ; doctor, £1 per visit ; 
medicines, twice home prices; suit of tweeds, £6 to £9 ; cinema, 
2s, ; theatre, from 6s. ; books, twice home prices ; boots, 25s. 

To these worries add the risk of plague, enteric, small-pox and 
malaria, and the thousand and one discomforts of tropical life, as 
Hong-Kong during the hot season (June to end of September) is 
very unhealthy. 

For a junior position, a man of good experience should insist on 
$350 per month without quarters, or $300 per month with 
quarters and medical attendance. 

Taken all round, however, life out here may be made fairly com- 
fortable, provided one can obtain an entrée into the social world. 
This, however, owing to rigid class distinctions, presents grave 
difficulties and considerable expense. No, 2 

oO. e 


Hong-Kong, November 12th, 1914, 


’ Rear Lights on Vehicles. 


You will undoubtedly be aware of the fact that an order has 
been made making it compulsory for all vehicles in London to 
carry a red tail light during the period of subdued lighting in 
London. There was a short leaderette in the Daily Mail yesterday, 
the 16th inst., on this question, and I quite agree with the writer 
when he expresses the hope that this innovation is for all time 
and will not be annulled when the war is over. 

You will perhaps remember that in 1904 I issued a circular 
letter to all the tramways and light railways in Great Britain, 
and I also had some correspondence with the Secretaries of the 
Royal Automobile Club and Motor Union, asking them to take 
action with the Tramways Associations to get a Bill passed making 
it compulsory for all vehicles to carry rear lights. 

The ordinary lighting of provincial main roads is no better, 
and often very much worse, than the present subdued lighting in 
London, and every day we have driven home to us the necessity for 
red tail lights on vehicles. 

The present regulation is insufficient and inadequate because the 
lamps carried on the fronts of vehicles, which are supposed to 
show a red light to the rear, are often hidden by merchandise or 
placed in such a position that the light can only be seen when the 
vehicles are at a certain angle, 

This is a particularly important thing to those of us who are 
operating inter-urban tramways on roads often not lighted at all, 
and, in other cases, badly lit. It is also important to all owners of 
speedy vehicles, and I think the time is opportune, with the 
example of London before us, for doing something. 

Can I beg of you to draw attention to this question in your 
valuable paper ? 

H. England, General Manager, 
Yorkshire (W.R.) Electric Tramways Co., Ltd. 

Wakefield, December 17th, 1914. 

[We cordially sympathise with Mr. England’s views. Some 
would go further, and say that pedestrians who are addicted to 
walking along the roads in preference to the sidewalks, in the dark, 
ought to carry lights ——Eps, Rev.] 


Electrical Trades and Motor-Ambulances: A Proposal. 


I notice that the London Musical Trades have presented a 
motor-ambulance to the Red Cross Society, and it has occurred to 
me that it would be an excellent idea if the electrical world were 
to follow this example. 

Our industry is such an extensive one that each branch might, 
perhaps, raise sufficient money for its own van, so that we could 
present, say, an “ Electrical Manufacturers’ Ambulance” and an 
“ Electrical Contractors’ Ambulance.” 

If you would open a subscription list in your columns, no doubt 
the necessary funds would be forthcoming without difficulty. 

IT hope you will see your way to fall in with the suggestion. 


Alpha. 


A Contradiction. 


I notice in your issue of December 18th in the report of the 
meeting of the Metalite Co., that reference is made to the new 
manager, Mr, J. L. Green, “that he had come from the Osram 
Works at Hammersmith.” I have to inform you that Mr. J. L. 
Green has never been in the employ of the Osram Lamp Works, 
Ltd., Hammersmith, and to the best of my knowledge has never 
even been inside the Osram factory. 


C. Wilson, General Manager, 
Hammersmith, W., December 19th, 1914. 


German or British ? 


The letter appearing in your issue of September 25th, over the 
signature E. Jacob, Managing Director of the Tador Accumulator 
Co., is interesting in view of the fact that a German, Mr. Hentze, 
is the company’s Australian representative, and has as his assistant 
another German, Mr. Heggemann, whose card is enclosed. Neither 
gentleman is able to speak more than passable English, and the 
former, up to the outbreak of the war, when the writer met 
him in Sydney, made no secret of his antipathy and contempt for the 
British in general and the Australian in particular. Moreover, 
a portion at least of batteries shipped to Australia are made in 
Germany at the German Tudor Works, and passed through the 
Customs as of German make. 

It would interest Colonial buyers to know definitely whether the 
Tudor batteries exported to the Colonies are made by the German 
or British Works, and whether the bulk of the shares are held by 


German or British investors. 
F. Wylde Ball. 
Melbourne, November 2nd, 1914. 


I note amongst your advertisements one of the Brimsdown 
Lamp Works, Ltd., and as their advertisement makes a great dis- 
play of John Bull, it is almost impossible for anyone to think they 
can be anything but English. According to a paper I have had 
sent, this company’s capital issue is £1,000, of which £980 is heid 
by residents in Germany, 

Evidently this is another company that requires looking after, 
as, judging by the capital issued, it must be a private company. 

Contractor. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


66 Hot-Bar ” Radiator. 


We illustrate in fig. 1 one of the numerous patterns of electric 
“hot-bar” radiator made by the Dowsin@ RADIANT HzEatT Co., 
Ltp., of 105, Great Portland Street, W. 

This radiator is fitted with three hot-bars giving loadings of 
1,500 to 3,000 watts; a drop shelf allows of food plates, &c., being 
kept warm. 


Fig, 1.—Dowsine ‘‘ Hot-BAR” RADIATOR, 


Dowsing-Huntley heating elements are used, one of which is 
illustrated in fig. 2, these elements having in service run for from 
8,000 to 4,000 hours and given great satisfaction. : 

The heaters are supplied either with or without quartz protect- 
ing plates, and are arranged with an aluminium radiating screen 


Fig. 2.—DowsING-HUNTLEY HEATING ELEMENT. 


behind, which also serves as a deflector and ensures the heating of 
the air passing through the radiator. A ruby lamp fitted below 
the reflector gives a reddish glow resembling that of a coal fire. 
This heating element is easily replaceable, and can be cheaply re- 
wound ; it is also used in the firm’s cooking appliances, 
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Mining Switchgear. 


THE GENERAL Mo., Ltp., of 67, Queen Victoria Street, 
E.C., recently issued Part II. of their Bulletin on Colliery and 
Mining Machinery, a bulky and comprehensive catalogue of 
apparatus covering a wide range of motor starters and con- 
trollers, ironclad switchgear for both high and low pressures, 
circuit-breakers, accessories for mining installations, instruments, 
lighting apparatus and fittings, transformers, lamps, cables, and 
signalling apparatus. Amongst all there there are many new 
items, some of which we illustrate herewith. 

Fig. 3 shows a 15-ampere DP. switch with “bobbin” fuses, for 
circuits up to 500 volts ; this is designed for the control of small 
motors and for heavy lighting circuits, The switch and fuses are 
enclosed in an explosion-proof and flame-proof case, and the fuses 
are contained in separate chambers. 


IFic, 3.—G.E.C, IRoNcLAD SwITcH AND Fouszs, 


Figs. 4, 5 and 6 illustrate the “Kingsway” signalling system, 
which consists of fool-proof bells (fig. 4), contained in cast-iron 
cases with broad machined flanges, relays in similar cases (fig. 5), 
and pushes, keys, or pulls (fig. 6). Audible and visible indicators 
are also provided, in gas and watertight cases, as well as luminous 
level indicators, &c., the whole forming a complete system in full 
compliance with the Home Office regulations, The use of relays 


Fies. 4,5 axp 6.—“ Kinesway” Bett, RELAY AND 
MINE PULL, 


8discussed elsewhere in this issue in a paper on bell-signalling in 
mines. Judging by the contents of this exhaustive list, the com- 
pany are in a position to satisfy all the requirements of up-to-date 
installations of electric power in mines, 


LEGAL. 


BAILLIE v. ORIENTAL TELEPHONE AND ELECTRIC Co., LTD., 
AND OTHERS. 


THIS case came before the Court of Appeal, composed of the 
Master of the R lls and Lords Justices K-nnedy sni Swinfen Eady 
upon the appeal of the plaintiff from an interlocutory order of 
Mr. Justice Astbury, on Friday last. 

In the result their Lordehips allowed the appeal and granted an 
injunction until the trial of the action, with further order restrain- 
ing the defendants from acting on certain resolutions, 


ELECTRICITY IN MINES.—AN APPEAL, 


THE Justiciary Appeal Court on December 18th, in Edinburgh, 
gave the decision in an important appeal from Hamilton Sheriff 
Court, where a test case was raised to determine the true construc- 
tion of the Coal Mines Act, 1911. The Sholts Iron Co., Ltd., 
1, Castle Street, Edinburgh, were convicted by Sheriff-Substitute 
Shennan on a complaint at the instance of the Procurator Fiscal 
of Lanarkshire of having, between March 1st and April 24th, 1914, 
in Rimmon Pitt, Sholts, with respect to two single-core electric 
cables, not being either flexible cables for portable apparatus or 
signalling wires, used during said period in the stone mine haul- 
age road, which stone mine haulage road was then being used for 
mechanical haulage, failed to have each of the cables protected by 
a metallic covering, contrary to the Coal Mines Act, 1911, Sections 
60 (4), 86, 90 and 101, and to General Regulation 129 (c). 

The appellants contended that they were released from com- 
pliance with the existing regulations because the two cables were 
in use in the mine prior to June Ist, 1911, and were so adapted as 
to comply with the regulations then in force. The Sheriff- 
Substitute fined the appellants the nominal penalty of £1, holding 
that the Regulation 137 (b) merely authorised the continued use of 
an existing installation, and that when the appellants proceeded in 
January last to lay a cable on a mechanical-haulage road they 
were not entitled to use for this purpose any existing cable which 
had complied with the regulations before June Ist, 1911, but were 
bound to provide a cable with a metallic covering, which covering 
would comply with the new regulations, 

The Justiciary Appeal Court dismissed the appeal, and found the 
respondent entitled to expenses modified to seven guineas. 


NortH BrITIsH WIRELESS ScHOOLS, LTD., v. MAYNE. 


At Aberdeen, Sheriff-Principal Campbell Lorimer has dismissed an 
appeal against the Sheriff-Substitute’s judgment in a case in which 
plaintiffs asked the Court to interdict Edward Alfred Mayne from 
conducting wireless telegraphic schools in Aberdeen City and 
county, and asking for £1,000 damages for breach of agreement. 
The Sheriff-Substitute had given judgment for pursuers on a point 
of jurisdiction, and defender appealed. As defender had failed to 
comply with the Court’s order regarding the payment of certain 
expenses, the Sheriff-Principal dismissed the appeal, and granted 
the interdict and decree. 


BUSINESS NOTES. 


Water Softening Plant.—Since the outbreak of war, 
Messrs, UNITED WATER SOFTENERS, LTD., makers of ‘‘ Lassen- 
Hjort” and “Permutit” water softening and purifying plants, 
have entered into contracts to erect over 100 installations, 
totalling several millions of gallons daily, for firms in the United 
Kingdom. Prominent among those who have placed orders for 
softening plants are the Admiralty (30,000 gallons per day), 
Vickers, Ltd. (14,000), Armstrong, Whitworth & Co., Brunner, 
Mond & Co. (500,000), Bickershaw Collieries, the North-Eastern 
Railway Co. (96,000), &ec. 


Australia,—The principal of a technical institute in 
Sydney is desirous of acting as an agent for United Kingdom 
manutacturers of mathematical instruments. An old-established 
firm is desirous of obtaining agencies for United Kingdom manu- 
facturers of the following :—Telphers, gasworks installations, 
electric cranes, wheels and axles, and locomotives. Communications 
regarding these inquiries should be addressed to the Official 
Secretary, Office of the High Commissioner for Australia, 72, 
Victoria Street, London, S.W. 


Trade with the Argentine.—We have received from 
Messks. C. S. Lawson, of Avenida de Mayo 963, Buenos Ayres, a 
circular-letter relating to La Bolsa Mercantil (The Mercantile 
Exchange), which, it is stated, has been formed with a view to 
providing a means for merchants in this great market to be 
brought into contact with manufacturers’ representatives and 
commercial travellers visiting the country from Europe and North 
America They state that they are in constant touch with the 
principal firms dealing in many specified lines, including electrical 
materials and appliances, 
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Private Arrangements,— APPARATUS AND ACCES- 
SORIES, LTD., Mansion House Chambers, Queen Victoria Street, 
E.C.—The creditors interested herein were called together on 
December 16th, at the offices of -Messrs. Corfield & Cripwell, 
Finsbury Pavement, E.C. Mr. C. Corfield had been appointed to 
act as Receiver for the debenture-holders, and also as the liquidator 
in the voluntary winding up. The statement of affairs presented 
showed liabilities of £731. The assets were estimated to realise 
£770, from which had to be deducted £765 for preferential claims 
and debentures, leaving net assets of £4 8s. 7d., or a deficiency as 
regarded the creditors of £727. The paid-up capital of the com- 
pany was £150, and as regarded the contributories, there was a 
deficiency of £877. Mr. P. Houstoun said that the company was 
formed on April 24th, 1914, to take over the factory portion of the 
business of the Eastern Electric Co., Ltd. The two companies 
were practically run by the same people. Apparatus and Acces- 
sories, Ltd., had a nominal capital of £3,000, and the principal 
shareholder was a Mr. Walters. The only other shareholder 
was a Mr. Midworth. The company took over assets valued at 
£1,114 from the Eastern Electric Co., and also agreed to discharge 
liabilities of £114. In payment of the balance of £1,000, deben- 
tures for that amount were given to the Eastern Electric Co. 
Those debentures were now held by the Eastern Electric Co., but 
it had been decided that they would not prove for the full amount, 
but would forego £295, which had been drawn by the directors as 
salaries. Mr. Walters was the managing director of Apparatus and 
Accessories, Ltd., ata salary of £500 per annum, and he and Mr. 
Midworth had drawn £295. Mr. Houstoun added that he had 
gone into the trading of the company, and a rather curious posi- 
tion had been disclosed. It appeared that there had been a gross 
loss on the trading of over £400. That meant that either the 
company did not receive the £760 worth of stock which it 
was supposed to have obtained from the Eastern Electric 
Co., or that £400 worth of stock had disappeared. The only 
other alternative was that goods had been sold at less than 
cost prices. The books of the company were well kept 
and there was no evidence that goods had been sold at under 
cost. “Mr. Walters had been asked for an explanation, and he 
stated that the value of the stock actually taken over by the com- 
pany was only £289, and the balance of the £760 represented 
. goodwill. The expenses of carrying on the business of the com- 
pany had been £528, and the total loss on the trading was rather 
more than £1,000. Mr. Walters had suggested that he should 
waive the debentures until the unsecured creditors had received 5s. 
in the £. Mr.Corfield had been carrying on the business, and there 
was nearly sufficient in hand to pay that amount. 

The representative of Messrs. Ward & Goldstone expressed the 
opinion that at least 10s, in the £ should be paid to the creditors. 
Another creditor gave it as his opinion that the debentures might 
be contested, and after some discussion it was unanimously decided 
to accept 10s. in the £ in settlement of the debts. The following 
are creditors :— 


Braulik, George -£12 Jaeger Bros. .. ae oo £25 
Brotherton Tube and Conduit Co. 21 Midtand Elec. Mfg. Co. 
Barton & Sons be 15 Plutte, Scheele Co., Ltd. .. et 
Blackwell& Co. .. 14 Reliance Flectric Wire Co. 
Carr Bros., Ltd. Stella Conduits, Ltd. 14 
Clifford, Chas. +» & Son os OO Siemens Bros. Dynamo Works .. 26 
District Iron and Steel Co. oe Mt Turner & Burger .. ae ark 
Ebonestos Manufecturing Co. .. 16 Ward & Goldstone .. ow -- 658 
Elec. Ordnance and Acces. Co... 15 Yorks. Copper Co. .. 28 
Falk, Stadelmann & Co, .. Mehbne, J. G. (Germany 11 
Fisher Ludlow, Ltd. we -- 16 Maltzahn & Springer (Germany) 21 
General Accessories Co. .. .. 55  Armon Eichel (Germany).. 12 
General Cable Mfg. Co. .. 


Bankruptcy Henry Woop, 
electrical engineer, Lorna Doone, School Lane, Hall Green, Bir- 
mingham, Warwick.—The public examination of this debtor was 
recently held at the Court House, Corporation Street, Birmingham, 
It was stated that the cash account which debtor had been ordered 
to furnish was incomplete, while the trustee had met the committee 
of inspection, but had not received definite instructions. The 
Official Receiver therefore asked for an adjournment, which was 
granted 

ALFRED JOSEPH LOADER, medical electrician, lately carrying on 
business at 3, Forest Street, Nelson.—At Burnley, on December 18th, 
the first public examination was held. Debtor alleged as the cause of 
failure “liability of £209 to a creditor under a guarantee he 
signed for his brother Fred., and the present condition of things 
owing to the war.” The gross liabilities amount to £332, of which 
£308 was expected to rank for dividend, the assets being estimated 
at £3 8s. 6d. 

H. PEASE, electrical engineer, Scarborough and Doncaster.— 
Last day for proofs for dividend January 4th, 1915. Trustee, Mr. 
J.C. Clegg, Official Receiver. 14, Figtree Lane, Sheffield. 

GORGE EDWARD Hipkins, 48, Wolverhampton Street, Dudley, 
Worcester, electrical were. The following are creditors :— 


Armorduct Manfg. Co. .. Collings, George A. .. £22 
Adnil Electric 15 Dudley Garage Co, .. 
Bill & Berry . .. 45 Fisher, F. os; 
Donovan & Co. 18  Bdisoné Swan U.B.L. Co. ve 
Metallic Seamless Tube Co. oo ae 


Canada.,—A firm at Montreal wishes to get into touch 
with United Kingdom manufacturers of electric pocket-lamps, 
batteries, small electric bulbs, and all kinds of advertising goods, 
including electrical novelties, celluloid articles, &c The name 


aud address can be obtained at the Board of Trade Commercial 
Intelligence Department in London, but communications should 
be sent to H.M. Trade Commissioner for Canada, Mr, C, Hamilton 
Wickes, in Montreal. 


The Government and Foreign Trade.—We have 
received from the Secretary of the British Engineers’ Association 
some extracts from a speech which was delivered by the Chairman 
of the Executive, Mr. Wilfred Stokes, at a meeting held in 
Manchester on December 15th. Mr. Stokes dealt generally with 
the necessity for reconstructing those Government departments 
which deal with foreign trade by establishing a new Board of 
Industry. The overloaded state of the Board of Trade in regard 
to its manifold duties and responsibilities ; the inadequency of our 
representation abroad by Consuls (sometimes unpaid and some- 
times of alien nationalities) and by Trade Commissioners— 
China has only one British Commercial Attaché for its vast 
market ; these and other points of destructive criticism were 
advanced in order to show what the speaker regarded as the need 
for reform, Just as we have an Army and Navy with experienced 
technical advisers to defend the country, so there should be 
bodies of trained and qualified men all over the world to defend 
our trade. Men of marked capacity in the business world should 
be engaged to constitute a paid Council ; they should visit foreign 
and Colonial countries and collect information first hand, and the 
head of the Council should be a member of the Cabinet and a 
permanent official with a high salary. The Council should have 
a Parliamentary Secretary as its mouthpiece, and the department 
should be called “the Board of Industry.” Trade Commissioners 
should be appointed, who would relieve Consuls of the trade 
portion of their duties. Mr. Stokes said that the Council of his 
Association had given much attention to the subject, and he 
appealed to business men to do their best to further the above and 
other reforms which he named, which were suggested with a view 
to assisting British trade and industry in the markets of the world. 


Catalogues and Lists. Exxctric Co., Lrp., 
North Woolwich. — Twelve-page pamphlet, entitled ‘ When 
Minutes Mean Money,” showing the time-saving advantages of 
the use of Western electric interphones in business establishments. 

ELECTRICAL ENGINEERING AND EQUIPMENT Co., LTpD., New 
Oxford Street, London, W.C.—New list of electric mine haulage 
gears, which are stated to be British made. 

EpIson & SwAN UNITED ELEcTRIC LicHT Co., LTD., Ponder’s 
End.—Souvenir folding price-card of drawn-wire lamps. The 
Ponder’s End Works, in colour, are disclosed to view on opening 
the folder, and a ‘‘ Royal Ediswan” lamp riees from the centre. 

MEssrs, FERBANTI, LTD., Hollinwood.—Priced leaflets of electric 
fires. 

THE ELECTRIC SUCTION CLEANER CoO,, 151, Queen Victoria - 
Street, London, E.C.—An attractively illustrated 12-page pamphlet 
entitled ‘‘ Electric Sweeping and Cleaning,” in which the Frant 
Premier suction cleaner is described and its operation explained in 
detail. 

In regard to our last week’s reference to the new Osram lamp 
show-card—"“ The Leading Light,” our readers are asked to 
take note that copies may be obtained from the GENERAL 
ELectTrRIc Co., Ltp. (Publication Dept.), of 67, Queen Victoria 
Street, E.C., who are, of course, the sole selling agents for the 
Ozram Lamp Works, Ltd. 


Book Notices.—AHazell’s Annual for 1915 (Hazell, 
Watson & Viney, Ltd., London, 3s, 6d. net) has just appeared. It is 
the thirtieth edition, and deals, of course, with the most momentous 
year of its existence. In addition to its usual features there is a 
full section detailing the history of the Great War down to date. 
The sections on Belgium, Russia, France and Germamy are naturally 
likely to be studied by many who have not thought much 
about them in the past. Electric supply and tramway develop- 
ments are reviewed, and there are chapters on cables and wireless 
telegraphy, the march of Science, engineering, aviation, the finan- 
cial crisis following the outbreak of war, the proceedings in’ Par- 
liament, &c. The volume is one of much usefulness, 

“Electricity in Coal Mining.” By D. R. Shearer. 
Hill Publishing Co., Ltd. Price 6s. 3d., net. 


Liquidations.—Easton, ANDERSON & GooLDEN, 

—A third and final dividend of 7d. in the & is announced, 

payable at the office of the liquidator (Mr. W. B. Peat), 
11, Ironmonger Lane, E.C.—The liquidator reports that the 45,000 
ordinary shares of £1 each in Easton & Co., Ltd., which were 
allotted to him as liquidator of Easton, Anderson & Goolden, Ltd., 
in terms of the reconstruction, are valueless, as the assets of Easton 
and Co., Ltd., have not realised sufficient to pay off the debentures 
of that company. 

THE SANDWICH, DEAL AND WALMER ELECTRICITY Supp.y 
Ltp.—This company is winding up voluntarily, with Mr. R. 
Mowll as liquidator. A meeting of creditorsis called for December 
29th. 

ELECTROMOBILE Co., Lrp.~-A meeting is called for January 
25th at Sardinia House, Kingsway, to hear an account of the 
winding up. 

Stocktaking.—Tue British THomson-Houston Co., 
LTp., announce that, on account of the annual stocktaking, the 
ordinary business of Mazda House, E.C, will be suspended on 
Friday and Saturday, January Ist and 2nd. The trade counter 
only will remain open to deal with urgent matters, 


Trade Announcements.— Mr. W. A. Davis announces 
that he is terminating his agreement with the Adnil Electric Co., 
Ltd., at the end of the year. He will trade as W. A. Davis & Co., 
at 25, Victoria Street, Westminster, S.W., and will make a special 
feature of pocket-lamp cases, refills and bulbs for same, 
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Calendar.—From Mgssrs. Prrewi & Co., of 144, Queen 
Victoria Street, London, E.C., we have received a wall calendar 
for. 1915, consisting of a block of daily slips with bold red figuring, 
fixed on a large metal base, bearing an appropriate coloured view 
in which one of the firm’s tires form a feature. 


Spain.—An English engineer desires to get into touch 
with United Kingdom manufacturers of machinery, rails, steel 
cables, pipes, and electrical material and fittings. Apply, for 
the name, to the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall Street, London E.C.; then communicate 
direct with the British Consulate, Seville. 


Electrical Imports of China,—H.M: Commercial 
Attaché in Peking reports that, owing to the growing use of 
electric lighting, the imports of electrical material and fittings into 
China during 1913 rose from £256,419 to £850,770, 


LIGHTING and POWER NOTES. 


Arbroath.—RestricTeD Licutine.—The Corporation 
Lighting Committee has had under consideration a letter from the 
Arbroath Electric Light and Power Co., stating that it could not 
reduce the annual charge for electric lighting under the contract 
from £282 to £58 15s., as proposed by the T.C. The company con- 
sidered a loss occasioned by the war should be fairly shared 
by all parties concerned, and is willing to accept £100 per annum 
so long as the lighting is abnormal, provided that the period of the 
contract is run out under normal conditions. If the Council 


cannot accept this proposal, the company is willing that the , 


question should be remitted to an independent electrical engineer. 
The Committee is to interview the company on the matter. 


Argentina.—A large meeting of merchants and others 
has been held in Tucum4n, to give practical form to the general 
protest against the tariffs charged by the amalgamated electric 
light companies in Tacuman, After much discussion, the following 
points were approved :—To boycott the electric tramways until 
the present question has been settled; to boycott the Central 
Cordoba Railway Co., as it is the principal author of the fusion of 
the three companies, as the Argentine Railway Co. holds a con- 
trolling interest in the Hydro-Electric Co. ; to boycott a certain 
daily paper- which, during the present campaign, has openly 
showed itself to be partial to the companies; to name a secret 
vigilance committee to ascertain-what wholesale houses receive 
their goods by the said railway, and to take such reprisals as 
may be deemed necessary ; to close all establishments at sun- 
down until the Legislature sanctions laws to safeguard public 
interests. 

The electric light company working at Rafaela, Santa Fe, has 
informed the municipal authorities that it will discontinue the 
public lighting if it is not paid regularly every month. The public 
pays the municipality the lighting tax, but the company never 
receives a cent.— Review of the River Plate. 


Australia.—The Toowong T.C. (Queensland) is con- 
sidering as to the advisability of establishing within its own area 
an electric lighting plant. 


Baildon.—The Buildings and Highways Committee of 
the U.D.C. has considered a communication from the West Riding 
District Councils’ Association asking for its observations on the 
proposal of the Yorks. Electric Power Co. to apply for power to 
supply electricity for lighting in those districts in which it is 
already anthorised to supply current for other purposes, and has 
decided to request the Association to use its best endeavours to 
prevent the granting of the powers asked for to any company in 
any district, except with the full consent of the local authority. 


Banchory.—E.L. Scuemz.—The Streets and Lighting 
Committee of Banchory T.C. is to make a personal canvass in favour 
of the electric scheme early in the new year. 


Belfast. EXTENSION ScHEME.— The Tramways and 
Electricity Committee has received a report from the city electrical 
engineer on the additional plant required for the purpose of meet- 
ing the requirements for the next three years. The total estimated 
cost amounts to £28,000, and it has been decided to refer the 
matter to the City Council for consideration, 


Crayford.—Strret Licutinc.—The P.C. has decided 
to utilise gas for lighting Barnes Cray. where dwellings built and 
to be erected will be supplied with electricity by the West Kent 
Electric Co., provided that the South Suburban Gas Co, lays 
a main in every road where houses are erected, free of cost, 
The charges quoted by the Electric Co. were £3 12s. 6d. £3 2s., 
and £2 10s. per lamp per annum, according to candle-power, and 
for gas £3 15s., the lamps, &c,, to become the Council’s property 
at the end of five years. 


Crompton.—Derstructor Loan.—The U.D.C. has 
decided to take up a Joan for the immediate construction of a 
refuse destructor, | 


Doncaster.—The Tradesmen’s Associations is con- 
sidering the advisability of opposing the Bill of the T.C. which 
seeks powers to purchase, sell, let or hire, &c., meters, and other 
electrical fittings and apparatus for lighting, motive power, and 
other purposes, and to establish a showroom in connection with 
the undertaking. The opposition is on the ground of wide 
municipal trading. 

Failsworth.—Proposep Drstructor.—The U.D.C. 


has appointed a Committee to visit other towns with regard to 
ascertaining the cost of working a refuse destructor. 


Fleetwood.—The U.D.C. has adopted the following 
alternative systems to existing charges for electricity for lighting, 
cooking and heating. Tariff A: A quarterly charge or assess- 
ment, payable in advance, based on the total watts of lamps 
installed, at the rate of £6 per KW. per annum, plus 1d. per unit 
for all units consumed, the appliances not being assessed in fixing 
the quarterly charge. Tariff B: A quarterly contract based’on the 
total c.p. and watts of lamps which are made use of at the same 
time, and not on the total number of lamps installed on the 
premises. 


Harrogate.—Prov. Orpsr.—The T.C. decided at a 
special meeting on the 15th inst. to apply for a prov. order in 
connection with the proposed electric light extension scheme. 


Haslingden. —Scnuoot Licutine. — The Education 
Committee has decided to engage the services of Mr. Thorp to 
report with respect to the lighting of the new Council school. 


Hyde.—Srreet Licutinc.—The T.C. has accepted 
terms quoted by the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board for lighting the tramway route 
by electricity. 

London.—L.C.C.—The Finance Committee recommends 
the L.C.C. to sanction the following loans for electricity pur- 
poses :—Bethnal Green B.C., £24,470, made up as follows: Sites 
for sub-stations, £935; sub-station buildings, £1,980; mains, 
£14,536 ; sub-station plant (transformers and switchgear), £4,269 ; 
house services, £500 ; meters, £300 ; contingencies and engineers’ 
charges, £1,950. The loan is in connection with the bulk supply 
for the Stepney B.C., at a pressure of about 6,000 volts, the high- 
pressure current being transmitted through duplicate cables to two 
sub-stations, one in the western and the other in the eastern part 
of the borough. Hampstead B.C., £17,300 for the purposes of the 
electricity undertaking, as follows :—Sub-station buildings, £472 ; 
mains, £6,317 ; plant, £8,583 ; house services, £1,928. 

The Highways Committee reports that the B. of T. has inserted 
in the orders made by the Board in respect of a bulk supply of 
electricity between the Woolwich B.C., the South Metropolitan 
E.L. and Power Co., Ltd., and the West Kent Electric Co., Ltd., a 
proviso that any agreements made thereunder should be tsubject to 
the approval of the L.C.C. 


Luton.—The Electricity Committee has received various 
complaints of the emission of smoke and grit from.the chimney 
shaft at the works and has instructed the engineer to reply 
thereto. The Committee is of opinion that it is not advisable, at 
the present time, to join in promoting the proposed Bill of the 
ILMEA., and it does not feel able to make any contribution 
towards the costs to be incurred by two local authorities in appeal- 
ing against certain legal decisions adverse to electricity supply 
undertakings. The engineer is negotiating for the purchase of 
land in the Leagrave Road district as a site for a sub-station. 


Neath.—As a result of the recent trouble with the 
employés of the Corporation gasworks, when the supply of gas was 
cut off for a week, many large consumers are having an electric 
supply installed on their premises. 


Oldham.—Councillor Hardman informed the Electricity 
Committee, on December 16th, that the number of units sold 
during the previous fortnight was 70,000 more than in the corres- 
ponding period of 1913, but the station costs was £80 less. Three 
years ago, the coal used per unit was 7°14 lb., and now it was 
4°77 |b. 


Queensferry.—E.L. ScHemze.—At a meeting of the 
West Saltney P.C., on December 15th, it was stated that everything 
possible was being done to expedite the scheme for providing elec- 
tric lighting at Queensferry, and it was thought that the charge 
would be 4d. per unit. 


Saddleworth.—At a meeting of the D.C. last week a 
letter was reported from the Yorkshire E.P. Co. stating that it 
was intended to include Saddleworth in its Bill for supplying 
electricity for lighting as well as for power. The clerk was 
ordered to inform the company that the D.C. was negotiating with 
the Stalybridge Joint Electricity Board. 

Sandown.—Srreet LicutTinc.—The U.D.C. has re- 
newei for another quarter the street lighting contract with the 
Isle of Wight E.L. Co.. The contract price is reduced by £25 on 
account of restricted lighting. 

Selby.—E.L. Proposats.—The U.D.C. has decided to 
oppose the application of the Yorkshire Electrical Distribution Co., 
Ltd., for a prov. order for the district in the event of satisfactory 
terms not being obtained. It was stated that the company had 
offered the right to purchase at the end of 21 years the company’s 
works in the urban district as a going concern, if the Council did 
not oppoze the application, 
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Skipton. — Prov. OrpER; Proposep Loan.'— At a 
special statutory meeting of the Council last week it was decided 
to make application to the B. of T. for a prov. order for the urban 
district. An estimate of the cost has been prepared, and the 
Council has decided to apply for powers to borrow £13,000 in con- 
nection with the electric lighting scheme. 


_ Southend-on-Sea,—Srreet Licutmnc.—During the 
execution of the Leigh Broadway improvement, provision is to be 
made for the erection of arc lamp columns in order that the 
thoroughfare may be electrically lighted. In this connection the 
Electric Lighting Committee proposes to erect a sub-station, and 
has accepted a tender of £4,882, to carry out the work. 


Stoke-on-Trent.—Loan AppLicaTion.—The T.C. has 
applied to the L.G.B. for a loan of an additional £12,230 for 
electricity purposes. 


Surbiton,—E.L. Transrer.—The Council has had 
before it draft agreements for the transfer of the E.L. undertaking, 
and has referred them to a special sub-Committee to consider certain 
alterations and amendments, 


U.S.A.—Canvassine Up-To-DAate.—The Consolidated 
Gas, Electric Light and Power Co., of Baltimore, has hit upon a 
novel idea of demonstrating the use of electrical appliances. An 
electric motor-car, with a battery of 60 cells and three 150-ft. 
cords, is brought up alongside any house; the cords are run 
into the house and used for demonstrating lighting fixtures, 
heating fixtures, heating devices, vacuum cleaners or other house- 
hold appliances. One of the big advantages of this equipment is 
that it is applicable to the unwired house, and is often a sufficient 
argument in favour of having the house wired up, By large signs 
placed on the car, the whole neighbourhood is apprised of the 
nature of the demonstration. This usually results in a number of 
demonstrations being given in the same street. It is claimed that 
this has been a most effective means of assisting the wiring and 
appliance department of this company. English central stations 
might with advantage copy this idea. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The Victorian Government has decided to 
build an electric street railway from Sandringham to Black Rock, 
along the coast of Port Phillip. The gauge is to be 4 ft. 83 in., 
and the cost is estimated at over £44,000. 


Bristol.—The Kingswood U.D.C. has decided not to 
oppose the application of the Bristol Tramway Co. for an exten- 
sion of time for extending its lines from the Hanham terminus to 
Willsbridge, and from the Kingswood terminus to Warmley. 

Subject to the tramways company contiauing to provide a ’bus 
service on the proposed new tramway routes, the Warmley U.D.C. 
has decided not to oppose the company’s application for an exten- 
sion of time for the construction of the tramways in the district. 


inconvenience was 
caused to the people of Barnsley and district last Friday evening 
by the desision of the employés of the Barnsley and District Elec- 
tric Traction Co, to strike. This action resulted in the stoppage 
of the tramway service, and also the service of motor-’buses which 
runs between the surrounding districts and the town. The reason 
for the strike is stated to be a demand by the men for an increase 
in their pay and the reinstatement of one or more dismissed 
employé3, 


Decreased Tram Receipts.— The loss of revenue 
sustained by the Manchester tramways department since the out- 
break of war has been at the rate of £50,000 per annum.—The 
Salford tramways department is reported to have decreased receipts 
averaging about £600 per week.—Alderman Schofield mentioned 
at the Rawtenstall T.C. meeting on December 17th that the tram- 
way department had lost over £400 during the past month, and 
£500 in the previous month, and Mr. Stewart (the Rawtenstall 
tramway manager), when asked how other towns were affected, 
stated that the tramway receipts at Accrington were down by 
about £150 per week, and the Burnley receipts were down between 
£300 and £400 per week. Receipts were down in practically 
every town, added Mr. Stewart, except in those towns where 
special war work was going on. 


Glossop.—The T.C. has appointed a Committee to act 
with the town clerk in watching the Corporation’s interests 
regarding the application of the Stalybridge, Hyde, Mossley, and 
Dukinfield Electricity and Tramways Board for powers to construct 
a tramway at Woolley Bridge, which is in the borough, and to 
acquire by agreement the undertaking of the Urban Electric 
Supply Co., Ltd., at Glossop. 


Halifax.—Prorosep Tramway Extension. — The 
Tramways Committee has agreed to an application from the 
Southowram Council for an extension of the tramway system 
from the present terminus, providing that the Council agrees to 
pay asubsidy each year for a period of 15 years. This condition 
has not yet been accepted by the Southowram Council, but the 
Tramways Sub-Committee is to consider the matter this week. 

Provision is being made in the Corporation Tramways Bill for a 
motor-omnibus service from Mytholmroyd to Cragg Vale, 


Hurst.—There was a loss on the tramway working for 
the past year of £35. 


Keighley.—B. or T. Inspection.—On Tuesday, last 
week, Col. Druitt, of the B. of T., inspected the Utley to Eastburn, 
and the Keighley to Oakworth railless traction routes of the 
Corporation, which are now in readiness for passenger trafiic. 


Manchester.—The Tramways Committee has approved 
plans for a re-arrangement of the tram lines in Albert Square, so 
as to provide for the erection of tramway shelters. 


South Shields.—At a meeting of the T.C. on the 
14th inst., the draft of the Bill for tramway extensions, &c., to be 
promoted in the next Session of Parliament was approved. The 
estimates included in the Bill were £15,392 for the construction of 
tramways, £1,319 for equipment and general tramway purposes, 
and £3,600 for omnibuses, 


TELEGRAPH and TELEPHONE NOTES. 


Canada,—The Government wireless station at Cape 
Race is to be improved, the range being increased from 400 to 800 
or 1,000 miles, All the Canadian stations were taken over by the 
Government on the outbreak of war. 

For the year 1912-13 the total number of wireless telegraph 
messages was 272,087, and the words handled were 4,275,759. 

The gross revenue from telephones in 1913 was $14,897,278, and 
the net revenue $3,721,589. The number of employés was 12,867, 
compared with 12,783 for 1912, and the salaries amounted to 
$6,839,309 against $2,659,642. The total wire mileage in 1913 was 
1,092,587. 


Germany's Isolation.—The following statement with 
reference to the cable isolation of the German and the Austro- 
Hungarian Empires has been given out by the German Information 
Service :— 

“Germany has five cables ending at the Island of Borkum, in 
the North Sea, one going to Brest, in France; one to Vigo, in the 
north of Spain ; ,one to Teneriffe, on the Canary Islands at the 
north of Africa, and two by way of the Azores to New York. All 
five lead through the English Channel, so that it was not difficult 
for England to cut them. On the other hand, it will be very diffi- 
cult, even impossible, for Germany to repair them as long as the 
war lasts. 

“Between Germany and England there exist six cable lines, 
partly German, partly English, which, of course, are not used now. 
From Germany’s west coast, therefore, no communication with the 
world is possible. 

“ The telegraphic communication vii Holland, Denmark, Norway 
and Sweden can only be kept up by cables that end in England and 
France, where, of course, cablegrams are censored, 

“The ways to the south vid Austria or Italy are also blocked, as 
the cables that run from west to east in the Mediterranean belong 
to an English company, the Eastern Telegraph Co., and end in 
English territory. The cables starting from Italy, and aleo from 
Tarkey, go vid Malta, Gibraltar and Lisbon to the Atlantic Ocean. 
With Africa no communication is possible without using the cables 
of the Eastern Telegraph Co., and telegraphic land connections 
with China pass through Russia or British Iadia. Therefore, with 
the exception of the wireless service, Germany can telegraph only 
to Austria-Hungary, Holland, Switzerland, Italy and the Scan- 
dinavian countries. Spain and Portugal are cut off, too.” —TZele- 
graph and Telephone Age. 


New Cables.—The Mexican Telegraph Co. and the 


’ Central and South American Telegraph Co. in July last contracted 


with the Telegraph Construction and Maintenence Co. of London 
for the manufacture and laying of a duplicate cable between New 
York and Colon, Isthmus of Panama, via Guantanamo, Cuba, The 
length of this cable will be about 2,328 nautical miles, which 
includes an allowance of 12 per cent. for slack. A considerable 
portion of the cable will have a core of 550 1b. copper and 310 lb. 
gutta-percha per mile, which will insure a working speéd of over 
200 letters per minute. Two thousand nautical miles have already 
been completed, and it is expected that the remainder will be finished 
and the cable steamer Cvlonia will sail from London before the end 
of this year. The cable will be laid from New York southward to 
Colon, Isthmus of Panama. 

The Central and South American Telegraph Co. expects shortly 
to extend its cable system by laying two cables, one from Buenos 
Ayres to Santos and one from Rio de Janeiro.—Zelegraph and 
Telephone Age. 


United States.—On November 13th, Judge Hough, of 
the United States District Court, New York, granted the temporary 
injanction sued for by the Marconi Wireless Telegraph Co. against 
the De Forest Wireless Telegraph and Telephone Co., the Standard 
Oil Co. and Lee de Forest. The charge was that the defendants 
had been installing and were continuing to install on the Standard 
Oil ships a wireless device which is an infringement of the 
Fessenden patents owned by the plaintiffs,—Zelegraph and Tele. 
phone Age, 
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It is coupled to its control panel by three 1-sq. in. H.T. 
lead-covered cables, each having a central jute core. 

Fig. 5, a general view in No. 1 engine room, shows the 
older plant in the foreground with the new turbine set 
behind ; it will be noted that owing to the space require- 


rooms, the boiler house p!ant has been brought up to da‘e, 
the Lancashire boile's have been discarded, and at the 
present time some 22 Babcock & Wilcox wat<r-tube boilers, 
each of 25,000 to 30,000 1b. per hour steaming capacity, are 
in use, supplying steam at 200-!b. pressure, superheated 200°. 

Each of the four 
chimneys has also been 
equipped with two in- 
duced-draught fans to 
assist in meeting the peak 
Icada. We illustrate in 
fig. 6 the most recently 
re-equipped boiler house 
at this station. 

The Lister Drive plant 
supplies H.T. energy to 14 
transforming sub-stations 
in various parts of the city, 
also to six static sub- 
stations as shown in fig. 4. 

The older Pumpfields 
genera:ing station is now 
supplied through three 
1,500-KW. rotary con- 
verters installed there ; 
the Highfield Street and 
Paradise Street stations 
are each equipped with 
eight 500-KwW. motor- 
generators ; Oldham Plece 
with five 500-Kw. motor- 


Fig. 2.—NEw 6,000-kw. B.T.H. Targee-Paase TorRB)-ALTERNATOR, SPEED 1,500 R.P.M. 


ments of the condensing plant, the new unit has been 
‘installed at a higher floor level chan the older plant, which 
includes two 3,500-Kw. B.T.H. 6,600-volt turbo-alternators 
and two 2,000-Kw. Westinghouse turbine sets, each consist- 
ing of two 1,000-Kw. direct-current machines in tandem, for 
local lighting and traction supply, these machines being 
fitted with the Westinghouse radial commutator. This engine 
room also contains two 
500-Kw. Westinghouse 
motor-generators. 

The adjoining No. 2 
engine room, which was 
equipped with turbine 
plant at an earlier date, is 
shown in fig.1; this cor- 
tains 10 6,600-volt turbo- 
alternators, four being 
Westinghouse machinesof 
2,000 Kw. each, and the 
other six, B.T.H. vertical 
Curtis turbines, each of 
similar capacity. These 
latter machines, which 
have rendered very satis- 
factory service, are, we 
believe, the only vertical 
turbines in this country 
which are fitted with oil 
footstep bearings, instead 
of the usual hydraulic 
footstep bearing. 

All these turbines are 
operated in conjunction 
with surface-condensing 
plants, the circulating 
water for which is passed 
over'a large bank of 
cooling towers, in- 


generators; Fairciough 
Lane with four 500-Kw. 
and four 200-Kw. motor- 
generators ; Beaumaris Street with three 500-Kw. and two 
200-kKW. motor-generators ; and Rice Lane rub-station with 
one 500-Kw. and four 200-Kw. machines, while in the remain- 
ing sub-stations there are 23 200-Kw. and six 100-Kw. 
motor-generators installed. 

All the sub-station machinery is suitable for either light- 
ing or tramway purposes, and in connection with the latter 


cluding eight Worth- 
ington and four 
Richardsons, Westgarth 
natural-draught towers and two Wheeler forced-draught 
towers. 

The make-up water for this installation is obtained from 
the public supply mains, 

In conjunction with the re-equipment of the engine 


Fia. 3.—TUSBINE-DRIVEN AIR AND CIRCULATING Pumps, 6,000-Kw. B.T.H. TurBINe Ser. 


it may be worth recalling the fact that—in common with 
the L.C.C. tramway system—shunt-wound machines have 
been adopted thronghout for traction supply. 

The greater part of the switchgear installed at the L'ster 
Drive station has been ‘built by the Electric Supply 
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Fig, 5.—Tas ENGINE Room, Lister Dgive No. 1 STATION, LIVERPOOL, SHOWING New 6,000-xw. IN BACKGROUND. 


14, 853 4 
date, 
the 
ilers, 
are 
. 
four 
In- 
peak 
ntly = 
lant 
» 14 
lons 
ity, 
) 
elds | \ G2) LISTER DRIVE @ carson, 
now \ } \ \ {600} 
\ 005) 
RICE LANE 4 
and 
Z 
‘ons | SOUTHERN DISTRICT (vil!) | 
ith 4 
ace 
igh 
PA, 
or- | ESTERN (1) [BOO 
wo 7 
ith | 3 
In- | 
ter 
Fic, 4.—GENERAL PLAN OF THE 6,600 VOLT Sus-STaTion Lay-OuT, LIVERPOOL ELECTRICITY DEPARTMENT. 
? 
r 


854 


THE ELECTRICAL REVIEW. [Vol.75. No. 1,935, 25, 1914, 


Constructional Department, which also carries out cable 
fittings work, motor installations for large consumers, 
and is available for general repair work when 
required. 

The 6,600-volt switchgear includes control boards on the 
grcund floor, with oil switches and bus-bars in concrete 
and brick chambers above. 

The oil switchgear is divided into four sections coupled 
by means of 10,000-Kw. section switches, while 6,000-Kw. 
_ oil switches—with a breaking capacity of 25,000 kw.—are 
installed for all feeders and generators; a similar sub- 
division of feeders, switchgear and machines has also been 
adopted in the principal sub-stations. 

Under the arrangement outlined above, the generators 
and feeders of each group are normally operated in con- 
junction with each other, the bus-bar connection between 
groups being mainly for emergency purposes, while for a 
similar reason the extreme ends of these bus-bars are coup'ed 
by means of cables. 

In case of a failure affecting any one section of the 
switches, that section can be cut out by means of the 
section switches, and all the latter can be tripped simul- 
taneously by means of a tripping device in the engine room, 
should occasion arise, thus sub-dividing the whole of the 
H.T. supply system, both in the generating and sub- 
stations. 

The above gives some indication of the lines of development 
of the electric supply department in recent years ; it is antici- 
pated that the maximum load on the Lister Drive plant 
will this year reach from 24,000 to 25,000 kw., and that 
over 50 million units will be generated there. Under the 


régime of Mr. Harold Dickinson, the present city electrical 
engineer, the Lister Drive plant—which at the time of its 
construction as a direct-current station, represented the best 
' practice of the day—has been brought up to date, and its 
generating capacity greatly increased by the introduction 


Fic. 7.—STEAM END, SHOWING THE GOVERNOR, AUXILIARY STEAM OIL Pump, &c, 


6,000-kKw. B.T.H,. TURBINE SET. 


of modern turbine and water-tube boiler plant, without 
addition to the original buildings. 


Fic, 6.— INTERIOR OF THE LATEST WATER-TUBE BOILER Hov SE 
LISTER DRIVE STATION, 


On the other hand, great efforts are 
being made to secure the power load in the 
city, and thus improve the working con- 
ditions of the undertaking, which has in 
the past, no doubt, suffered to some extent 
from the preponderance of the lighting 
peak. On all these matters congratulations 
are due to Mr. Dickinson, to whom, and 
to his assistants, we are indebted for assist- 
ance in the preparation of this short 
article. 


U.S. Electrical Vehicle Standardisa- 
tion.—The Electrical Vehicle Division of the 
American Society of Automobile Engineers, 
which is working in conjunction with the 
Electric Vehicle Association of America, has 
just drawn up a propored standard for two 
types of motors for electric vehicles, of 60-66 
volts and 80-85 volts respectively, which, when 
completed, will include the standard character- 
istic curves. The Division has also recommended 
two much-needed standards in the matter of 
ratings of electric vehicles, as follows :— 
“ Electric vehicle mileage ratings shall be based 
on the rated five-hour discharge capacity of the 
battery and a continuous run with one-half load 
over hard, smooth and level roads or pavements. 
Electric vehicle speed ratings shall be based on 
continuous operation with one-half load, over 
hard, even and level roads or pavements, at the 
actual average battery voltage.” 


_ High Temperature Are.—A German 
Professor, Dr. Otto Lummer, some time ago, at 
Breslau, gave some information about certain 
experiments which had been carried out with 
a view to producing exceedingly high tem- 
peratures, His method consisted chiefly in 
allowing the lamp to burn in an atmosphere 
under a very high pressure: Many experiments 
were made before a suitable carbon was dis- 
covered which was able to preserve its full 
lighting power for a long period under pressures 
up to 22 atmospheres, The temperature in the 
crater of an ordinary arc burning in free air is 
4,200°C. ; this temperature has been exceeded by 
more than 3,006°, while the temperature of the 
sun is estimated at only about 6,00U° C. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—Sypney.—March 15th. Municipal Council. 
Transformer testing apparatus, Specification from City Electrical 


in London. 
ADELAIDE.—January 20th. Telephone material, fuses, &c., for 


Postmaster-General. See “ Official Notices Dacember 11th. 
January 27th. Accumulators, and power board, for Postmaster- 
General. See “Official N atices” December 18th. 
February 10th. Testing instruments, for Postmaster-General. 


‘See “ Official Notices” to-day. 

MELBOURNE.—January 6th. Six 100-K.v.A, single-phase trans- 
formers. 7,230 yards of single conductor lead-covered cable, for the 
City Council. See “ Official Notices” December 11th. 


Birkenhead.—January 12th. Twelve months’ supply 
of electric motors and motor-starters, from-} to 15 H.P., for the 
Corporation electricity supply. See ‘‘ Official Notices ” Dec. 18th. 

Bradwell (Staffs),—December 29th. Electric lighting 
installation at Hospital, for the Bradwell Joint Isolation Hospital 
Committee, Messrs. A. R. Wood & Son, architects, Tunstall, 


Dover.—January 18th. Uniforms for the Corporation 
tramways staff. Mr. R, E. Knocker, town clerk, 69, Castle Street. 


Hong Kong.—January 15th. Two 1,500-Kw. (2,000 
K.V.A.), turbo-alternators with condensing’ plant and switehboards, 
E.H.T. cable, sub-station switchboards and transformers, for the 
North Point generating station. See ‘ Official Notices” Dec. 18th, 


Hornsey. — December 29th. switchgear and 
E.H.T. three-core cable, for the Borough electricity works, See 


“ Official Notices” December 4th, 
January 2nd. 1.T. switchgear, he for the T.C. See “ Official 


Notices” December 11th. 

Leeds.—January 22nd. Overhead electrically-driven 
travelling crane, coal and ash-conveying plant, for Electric Lighting 
Dapartment. See “Official Notices” December 11th. 

Leyton. —U.D.C. Repairs, &e., to cooling tower, 
for Lighting Committee. See ‘“ Official Notices” December 18th. 
London.—L.C.C. The Highways Committee recom- 
mends that tenders be invited for the supply of a new motor 
required in connection with the testing by the Council of elec- 
trical meters. 

Manchester.—January 19th. Tramways Committee. 
(a) Permanent way special track work, and (+) permanent way 
points, tongues, and hardened steel centres. Specifications, &c. 
(£1 1s, returnable), from Mr, J. M. McElroy, general manager, 
Shanghai.—January 12th. 68 three-phase induction 
motors, various siz3s between 5 and 60 B.H.P., with slide rails and 
liquid starters, for Municipal Council. See “ Official Notices ” 
to-day. 

Shrewsbury.—January 1st. Electric light installation 
at Belle Vue House, for Atcham Board of Guardians. Mr, F. H. 
Shayler, architect, 16, Pride Hill, Shrewsbury. 

Spain,—T he municipal authorities of Candeleda (province 
of Avila) have just invited tenders for the concession for the elec- 


tric lighting of the towa during a period of 10 years, 
VALenc1A.—Ministerio de Fomento. Four electric cranes for 


the Port of Valencia (cost about £7,200). 


CLOSED. 


Brighton.—The T.C. has renewed the contract with the 
British Westinghouse Electric and Manufacturing Co., Ltd., for 
the supply of motors for hiring, for a year from April 1st next. 


Crewe.—The following tenders have been accepted by 


the Higher Education Committee :— 
Electrically-driven high-lift centrifugal pump, £78.—Mather & Platt, Ltd, 
100, = lb. Risble testing machine with tiving motor, £345.—A. Macklow 


mith. 
8,000 single-lever testing machine, £95.—Denison & Son, Lid. 


Croydon,—The T.C. has accepted the tender of Messrs. 
S. Wolstenholme & Son, at £385, for two electric motors, pumps and 
connections, at the S. Norwood sewage farm. 


Luton.—The Electricity Committee recommends the 
acceptance of the tender of Messrs. W. H. Bowater, Ltd., to supply 
between 5,000 and 6,000 tons of Ibstock coal, at 14s. 2d. per ton 
and 13s, 2d. per ton, according to the mode of delivery. 


London,—Istinetoy.—The B.C. Lighting Committee 
has had under consideration the desirability, having repard to the 
special circumstances created by the war, of continuing contracts 
for the supply of materials for a further period of 12 months from 
March 31st next, As, in the opinion of the Committee, the 
adoption of such a course would probably be in the Council’ 3 
interests, it has given instructions for the views of the contractors 
to be obtained on the matter. 


Engineer. A copy can be seen at the Board of Trade C.I. Branch 


L.C.C.—The Highways Committee has considered the following 
tenders for the supply of high and low-tension switchgear for 
tramways sub-stations :-— 

Johnson. & Phillips, Ltd. .. wer 
Ferguson, Pailin & Co. 1,975 
Switchgear & Cowans, Ltd. 1,275... 
British ‘Westinghouse Elec. and Manu ttg. Co., Ltd. 1, 
Estimate of Chief Officer, £1, 

The Committee reports it has for some time past been in com- 
munication with the B.E.A.M.A. as to certain conditions of con- 
tract put forward by the Association, and had been informed that 
its members had decided to tender to the Council's future requiré- 
ments, and to enter into contracts for plant only under the con- 
ditions issued by the LE.E. Before such conditions could be 
accepted several substantial alterations in the Council’s Standing 
Orders would have to be made, and, quite apart from the con- 
sideration of the matters of principle involved, the procedure to 
effect these alterations would occupy considerable time. The ques- 
tion is receiving the consideration of the Committee, but it is 
necessary that a decision should be come to regarding the 
acceptance of a tender for the supply of high and low-tension 
switchgear. 


Government Ths following tenders have 
been accepted during the past month by the Government Depart- 


ments named :— 
H.M. Orrice or Works. 


Electric passenger lift, Bankruptcy Buildings, W.C.—The. Bacto am Co. 


Post OFFIcE. 

Annual contracts for laying conduits, supplying drawing-in and jointing 
cables in the following engineering districts : —Scotland, Northern and 
North-Eastern, Siemens Bros. & Co., Ltd.; North Western, South 
Lanes. and Ireland, British Insulated and Helsby Cables, Ltd. 

North Wales and North Midland.—Western Electric Co., Ltd. 

South Wales, South-Western, South Midland, Eastern and South- Eastern ; 
Fre — and cabling only). —Callender’s Cable and Construc- 
on 

lines pipes.—Portobello: T. Spence; Birkenhead: W. Pollett 
an 

Laying lines 4 pipes, stoneware ducts and “ U ” troughing.—Erith, J. A. 

wart, Lt 

Laying lines of pipes along the following routes :—Blackburn-Bolton : 
Secs,1 and 11, J. A. Ewart, Ltd.; 8t. Helens: Sec.1, J. A. Ewart, 
Ltd.: Wigan-St. Helens: Sec. ll, J. A, Ewart, Ltd.; Long 
Lane, Abbey Street, J. A. "Ewart, Ltd.; Liverpool-Man- 
chester: Sec. 8, W. Pollett & Co., Ltd.; Liverpool - arenes 
Sec. 2, R. C. Brebner & Co.; Sheffield- Doncaster: Sec. 8, J. 
Ewart, Ltd.; Chelmsford-Colchester : Sec. 1, J. Mowlem & Co. 
Kdinburgh- Forth Bridge : Casey & eo Ltd. 

Laying lines. of stoneware ducts and ipes.—Oardiff. Pontypridd, J. A. 
Ewart, junr.; Dorking, J. A. Ewart, Ltd.; Belfast, J. A. Ewart, Ltd. ; 
Guildford-Farnham-Aldershot, A. H. Ball & Co., Ltd,; Preston- 
Bolton: Sect. 1, J. A. Ewart, Ltd.; Wavertree (Liverpool), w. Pollett 
and Co., Ltd. ; Liverpool- Manchester : Sec. 4, W. Poliett & Co., Ltd. 

Laying lines of stoneware ducts, pipes and steel tubes. —Liverpool- ‘Orms- 
kirk: Robson, Eckford & Co.; Wigan-Bolton: J. A. Ewart, Ltd.; 
Preston-Bolton: Section 11, J. A. Ewart, Ltd.;, Liverpool-Man- 
chester: Section I, R. C. Brebner & 

Laying lines of stoneware ducts, *U” troughing and cable.—Redhill : 


J. Mowlem & Co., Lid. 
drawing-in and jointing lead-covered cable, Cardiff- 


pridd-Caerphilly: W. T. Henley’s Telegraph Works Co., Ltd. ; 

ford-Farnham-Aldershot: Callender’s Cable and Construction Co., 
Ltd.; Wigan-St. Helens: British Insulated and Helsby Cables, Ltd. ; 
Wigan- Bolton: British Insulated and Helsby Cables, Ltd,; Man- 
chester-Bury: British Insulated and Helsby Cables, Ltd. ; ’Bolton- 
Preston :. Western Electric Co., Ltd.; Blackburn-Bolton: Western 


Electric Co., Ltd. 
Supplying and erecting e electric lifts, Liverpool Head Post Office.—Med- 


way’s Safety Lift 
Telephone exchange equipment extension, Hampstead.— Western Dlectrio 


Ltd. 
Protective apparatus,—Automatic Telephone Co., Ltd. 


Telegraphic apparatus.—General Electric Co., 
as apparatus.—Automatic Telephone Manufacturing Co, ; Brit, 
L.M. Ericsson Manufacturing Co.; Peel-Conner Telephone Manu- 
facturing Co., Ltd.; Western Blectric Co., Ltd. 
Submarine cables. —Telegraph Construction and Maintenance Co., Ltd 
Telephonic cables.—W. T. Henley’s Telegraph Works Co., Ltd. ; Telegra: 
Construction and Maintenance Co., Ltd.; Western Electric Co., Li 


Compound for jointing ducts. —-Dussek ‘Bros. & Ltd. 
Glow lamps.—Brit, Thomson- ., Ltd. ; Edison & Swan U.E.L, 


Co., Ltd. ; General Electric Co., 
Crown AGENTS FOR THE COLONIES, 
Telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 
Inp1a OFrFice.—StorE DEPARTMENT. 
Standards —Siemens Bros. & Co., 


Lta. 
Tape.—I.R., Gutta-Percha & Telegraph Works Co., Ltd. 
Transforming Station Hquipment. — British Electric Transformer 


Co., Ltd. 
Wire.—Dorman, Long & Co. ; R. Johnson & Nephew, 


Paisley.—The T.C. has placed an order with the 
Paterson Engineering Co., Ltd., for water filtering plant capable 
of treating 5,500,000 gallons per 24 hours, at a cost exceeding 
£16,000. 


Salford.—The B. of G. has accepted the tender of 
Messrs. Willoughby for the renewal of the telephone system 
(£21 12s.) and for the installation of a 12-line fire-alarm system 
(£17 15s,), including maintenance for 12 months, 


Spain.—The Companhia Hidro-Eléctrica do Varuss has 
received the contract for the construction and working for a 
period of 75 years of an electric railway, 12 kiloms. (about 7} miles) 
long, from Lamego to the left bank of the Douro, Work has to 
be commenced within 30 days from the date of the contract and 
completed within two years.—Board of Trade Journal, 


Winchester.—The tender of Mr. W. N. Walters has 
Lass accepted for the electric light installation at Winchester 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—Sypnry.—March 15th. Manicipal Council. 
Transformer testing apparatus, Specification from City Electrical 
Engineer. A copy can be seen at the Board of Trade C.I. Branch 


in London. 

ADELAIDE.—January 20th. Telephone material, fuses, &c., for 
Postmaster-General. See Official Notices Dscember 11th. 

January 27th. Accumulatore, and power board, for Postmaster- 
General. See ‘“ Official Notices”” December 18th. 

February 10th. Testing instruments, for Postmaster-General. 
“See ‘ Official Notices” to-day. 

MELBOURNE.—January 6th. Six 100-K.v.A. single-phase trans- 
formers. 7,230 yards of single conductor lead-covered cable, for the 
City Council. See “ Official Notices’” December 11th. 


Birkenhead.—January 12th. Twelve months’ supply 
of electric motors and motor-starters, from } to 15 HP., for the 
Corporation electricity supply. See “‘ Official Notices” Dec. 18th. 


Bradwell (Staffs),—December 29th. Electric lighting 
installation at Hospita), for the Bradwell Joint Isolation Hospital 
Committee. Messrs. A. R, Wood & Son, architects, Tunstall. 


Dover.—January 18th. Uniforms for the Corporation 
tramways staff. Mr. R. E. Kuocker, town clerk, 69, Castle Street. 


Hong Kong.—January 15th. Two 1,500-Kw. (2,000 
K.V.A.), turbo-alternators with condensing plant and switchboards, 
£.H.T. cable, sub-station switchboards and transformers, for the 
North Point generating station. See ‘‘ Official Notices” Dec. 18th, 


Hornsey.— December 29th. £.H.T. switchgear and 
E.H.T. three-core cable, for the Borough electricity works. See 


“ Official Notices’ December 4th. 
January 2nd. L.T. switchgear, &c., for the T.C. See ‘ Official 


Notices” December 11th. : 

Leeds.—January 22nd. Overhead electrically-driven 
travelling crane, coal and ash-conveying plant, for Electric Lighting 
Department. See “Official Notices” D:cember 11th. 

Leyton, —U.D.C. Repairs, &c., to cooling tower, 
for Lighting Committee. See “ Official Notices” December 18th. 

London,—L.C.C. The Highways Committee recom- 
mends that tenders be invited for the supply of a new motor 
required in connection with the testing by the Council of elec- 
trical meters. 

Manchester.—January 19th. Tramways Committee. 
(a) Permanent way special track work, and (/) permanent way 
points, tongues, and hardened steel centres. Specifications, &c, 
(£1 1s. returnable), from Mr, J, M. McElroy, general manager. 

Shanghai.—January 12th. 68 three-phase induction 
motors, various siz28 between 5 and 60 B.H.P., with slide rails and 
liquid starters, for Municipal Council. See “Official Notices” 
to-day. 

Shrewsbury.—January 1st. 
at Belle Vue House, for Atcham Board of Guardians. 
Shayler, architect, 16, Pride Hill, Shrewsbury. 

Spain, —T he municipal authorities of Candeleda (province 
of Avila) have just invited tenders for the concession for the elec- 


tric lighting of the towa during a period of 10 years. 
VALeNCIA.—Ministerio de Fomento. Four electric cranes for 


the Port of Valencia (cost about £7,200), 


Electric light installation 
Mr. F. H. 


CLOSED. 


Brighton.—The T.C. has renewed the contract with the 
British Westinghouse Electric and Manufacturing Co., Ltd., for 
the supply of motors for hiring, for a year from April 1st next. 


Crewe.—The following tenders have been accepted by 


the Higher Education Committee :— 
Electrically-driven high-lift centrifugal pump, £78.—Mather & Platt, Ltd. 
100,090-Ib. Risble testing machine with driving motor, £345.—A. Macklow 


Smith. 
8,000 single-lever testing machine, £95.—Denison & Son, Ltd. 


Croydon,—The T.C. has accepted the tender of Messrs. 
S. Wolstenholme & Son, at £385, for two electric motors, pumps and 
connections, at the S. Norwood sewage farm. 


Luton.—The Electricity Committee recommends the 
acceptance of the tender of Messrs. W. H. Bowater, Ltd., to supply 
between 5,000 and 6,000 tons of Ibstock coal, at 143, 2d. per ton 
and 13s, 2d. per ton, according to the mode of delivery. 


London,—Istineroy.—The B.C. Lighting Committee 
has had under consideration the desirability, having regard to the 
Special circumstances created by the war, of continuing contracts 
for the supply of materials for a further period of 12 months from 
March 3ist next. As, in the opinion of the Committee, the 
adoption of such a course would probably be in the Council's 
interests, it has given instructions for the views of the contractors 
to be obtained on the matter. 


L.C.C.—The Highways Committee has considered the following 
tenders for the ‘supply of high and low-tension switchgear for 
tramways sub-stations :— 

Johnson & Phillips, Ltd. .. ee oe 

Sprgnoletti. Lid. .. 

Ferguson, Pail'n & Co. .. 

Switchgear & Cowans, Ltd. os oe 

British Westinghouse Elec. and Manuttg. Co., Ltd, ae 1,825 
Estimate of Chief Officer, £1,100, , 

The Committee reports it has for some time past been in com- 
munication with the B.E.A.M A. as to certain conditions of con- 
tract put forward by the Association, and had been informed that 
its members had decided to tender to the Council's future require- 
ments, and to enter into contracts for plant only under the con- 
ditions issued by the LE.E. Before such conditions could be 
accepted several substantial alterations in the Council’s Standing 
Orders would have to bea made, and, quite apart from the con- 
sideration of the matters of principle involved, the procedure to 
effect these alterations would occupy considerable time. The ques- 
tion is receiving the consideration of the Committee, but it is 
necessary that a decision should be come to regarding the 
acceptance of a tender for the supply of high and low-tension 
switchgear. 


Government Contracts.—The following tenders have 
been accepted during the past month by the Government Depart- 
ments named :— 


£1,178 
aa wa 1,210 
. (recommended) 1,275 


H.M. Orrice or Works. 
Electric passenger lift, Bankruptcy Buildings, W.C.—The Easton Lift Co. 


Post OFFICE. 


Annual contracts for laying conduits, supplying drawing-in and jointing 
cables in the following engineering districts :—Scotland, Northern and 
North-Eastero, Siemans Bros. & Co., Ltd.; North Western, South 
Lanes. and Ireland, British Insulated and Helsby Cables, Ltd. 

North Wales and North Midland.— Western Electric Co., Ltd. 

South Wales, South-Western, South Midland, Eastern and South-Eastern; 
London (cables and cabiing only).—Caliender’s Cable and Construc- 
tion Co., Ltd. 

Laying lines of pipes.—Portobello: T. Spence; Birkenhead: W. Pollett 
and Co., Ltd. 

Laying lines of pipes, stoneware ducts and ‘' U ” troughing.—Erith, J. A. 
Ewart, Ltd. 

Laying lines of pipes along the following routes :—Blackbura-Bolton: 
Secs.1 and 11, J. A. Ewart, Ltd.; 8t. Helens: Sec.1, J. A. Ewart, 
Ltd.: Wigan-St. Helens: Sec. 11, J. A. Ewart, Ltd.; Long 
Lane, Abbey Street, 8.4.: J. A. Ewart, Ltd.; tiverpool-Man- 
chester: Sec. 3, W. Pollett & Co., Ltd.: Liverpool - Manchester : 
Sec. 2, R. C. Brebner & Co.; Sheffisld-Doncaster: Sec. 3, J. A. 
Ewart, Ltd.; Chelmsford-Colchester : Sec. 1, J. Mowlem & Co,, Ltd.; 
Edinburgh-Forth Bridge : Casey & Darragh, Ltd. 

Laying lines of stoneware ducts and pipes.—Cardiff-Pontypridd, J. A. 
Ewart, junr.; Dorking, J. A. Ewart, Ltd.; Belfast, J. A. Ewart, Ltd.; 
Guildford-Farnham-Aldershot, A. H. Ball & Co., Ltd,; Preston- 
Bolton: Sect. 1, J. A. Ewart, Ltd.; Wavertree (Liverpool), W. Pollet 
and Co., Ltd.; Liverpool-Manchester: Sec. 4, W. Poliett & Co., Ltd. 

Laying lines of stoneware ducts, pipes and steel tubes.—Liverpool-Orms- 
kirk: Robson, Eckford & Co.; Wigan-Bolton: J. A. Ewart, Ltd.; 
Preston-Bolton: Section 11, J. A. Ewart, Ltd.; Liverpool-Man- 
chester: Section I, R. C. Brebner & Co. 

Laying lines of stoneware ducts, ‘‘U” troughing and cable.—Kedhill: 
J. Mowlem & Co., Ltd. 

Manufacturing, drawing-in and jointing lead-covered cable, Cardiff-Ponty- 
pridd-Caerphiliy: W. T. Henley’s Telegraph Works Co., Ltd. ; Guild- 
ford-Farnham-Aldershot: Cailender’s Cable and Construction Co., 
Ltd.; Wigan-St. Helens: British Insulated and Helsby Cables, Ltd. ; 
Wigan-Bolton: British Insulated and Helsby Cables, Ltd.; Man- 
chester-Bury: British Insulated and Helsby Cables, Ltd.; Bolton- 
Preston: Western Electric Co., Ltd.; Blackburn-Bolton: Western 
Electric Co., Ltd. 

Supplying ani erecting electric lifts, Liverpool Head Post Office.—Med- 
way’s Safety Lift Co. 

Telephone exchange equipment extension, Hampstead.—Western Hlectric 

Protective apparatus.—Automatic Telephone Manufacturing Co., Ltd. 

Telegraphic apparatus.—General Electric Co., Ltd. 

Telephonic apparatus.—Automatic Telephone Manufacturing Co, ; Brit. 

Ericsson Manufacturing Co.; Peel-Conner Telephone Manu- 
facturing Co., Ltd.; Western Electric Co., Ltd. 

Submarine cables.—Telegraph Construction and Maintenance Co., Ltd. 

Telephonic cables.—W. T. Henley’s Telegraph Works Co., Ltd.; Telegraph 
Coastruction and Maintenance Co., Ltd.; Western Electric Co., Ltd, 

Compound for jointing ducts. —-Dussek Bros. & Co., Ltd. 

Glow lamps.—Brit. Thomson-Houston Co., Ltd. ; Edison & Swan U.E.L. 
Co., Ltd. ; General Electric Co., Ltd. 

Crown AGENTS FOR THE COLONIES, 

Telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 

Inp1a DEPARTMENT. 


Standards —Siemens Bros. &Co., Ltd. 
Tape.—I.R., Gutta-Percha & Telegraph Works Co., Ltd. 


Transforming Station Equipment. — British Electric Transformer 


Co., Ltd. 
Wire.—Dorman, Long & Co. ; R. Johnson & Nephew. 


Paisley.—The T.C. has placed an order with the 
Paterson Engineering Co., Ltd., for water filtering plant capable 
of treating 5,500,000 gallons per 24 hours, at a cost exceeding 
£16,000. 


Salford.—The B. of G. has accepted the tender of 
Messrs. Willoughby for the renewal of the telephone system 
(£21 128.) and for the installation of a 12-line fire-alarm system 
(£17 15s.), including maintenance for 12 months, 


Spain.—The Companhia Hidro-Eléctrica do Varosa has 
received the contract for the construction and working for a 
period of 75 years of an electric railway, 12 kiloms. (about 73 miles) 
long, from Lamego to the left bank of the Douro. Work has to 
be commenced within 30 days from the date of the contract and 
completed within two years.— Board of Trade Journal. 


Winchester.—The tender of Mr. W. N. Walters has 
been accepted for the electric light installation at Winchester 
Barracks, 
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NOTES, 


The Season's Greeting. — The ExzorricaL REVIEW 
offers to all of its readers the greetings of Christmastide and 
hearty good wishes for peace and prosperity in the year 1915, 
which dawns before the next edition appears in print. 


Electric Vehicle Committee.—The Committee has 
decided to make another effort to bring all electric supply under- 
takings into line in regard to a flat rate of 1d. per unit for the 
supply of electric energy for charging vehicle batteries at times 
other than those during “peak” load ; it has also decided to 
approach those undertakings which had adopted a high minimum 
charge with a view to their reducing it to a figure nearer to that 
which the Committee recommended. 

The matter of standard rim diameters for vehicle wheels was 
discussed, and it was decided to support the efforts, which, it is 
understood, are being made by the Motor Manufacturers and 
Traders’ Association, to get certain diameters standardised for this 

urpose, 
' It was decided that the present members of Committee should 
hold office until March 3ist next, when they may be re-elected 
by the bodies which they represent ; also it was agreed to ask the 
British Electrical Federation, Ltd., to nominate a representative 
on the Committee. 

Battery makers are to be informed that the most convenient 
method of charging, from the charging station point of view, is 
that which is carried out at constant potential and automatically 
tapering current, and the makers are to be asked how far they 
can supply batteries to comply with this requirement. 

It was decided to confer with the Tungsten Lamp Association 
with a view to getting certain vehicle lamp sizes standardised. 

The contributions received or promised to the funds of the Com- 
mittee up to date amounted to £185 14s. 

The Hon. Secretary announced the issue of the first number of 
The Electric Vehicle, to which reference has already been made in 
our pages. 

The final revision of the specification for the charging plug and 
receptacle has been completed. It was decided to recommend that 
where the charging current required by a large vehicle exceeds the 
safe current carrying capacity of the plug and its charging cable, 
two plugs and connections should be used in parallel. 

The secretary was instructed to write to each of the principal 
electrical journals and to convey to the Editors the thanks of the 
Committee for the valuable assistance they had, individually and 
collectively, afforded to the Committee in the latter’s work, the 
feeling being expressed that it was largely owing to the pioneer 
work of these journals that the electric vehicle movement had 
taken root in this country. 


Copper.—The interesting features of copper statistics 
at the present time are the supply in hand, i.e, stocks, and the 
consumption as an indication of trade recovery. Messrs, H. R. 
Merton’s statistical circular for mid-month shows European 
supplies as 36.474 tons on December 15th, an increase of 725 tons 
on the quantity for November 30th. English supplies account for 
21,040 tons, or 50 tons less than for the end of November. Stocks at 
Hamburg and Bremen—in partibus infidelium—are necessarily 
estimated only. 

Of the detailed supplies the item, ‘Supplies to England and 
France from other countries” (i.e., from other sources than the 
well-known ones America, the Peninsula, Australia and Chile), is 
most gratifying, the quantity under this head being 3,224 tons for 
the half-month, whereas the average quantity derived in half a 
month during the year ending July 3lst was only 2,456 tons. 
Shipments from Chile are also well above the average for the 
same period. The increase in price may be expected to elicit even 
larger quantities, The quantity from Australia is a little below 
the average, but from the quantity afloat it may be expected to 
considerably exceed it on the month. American supplies appear 
to be required mainly by home manufacturers, as would be 
expected. 


Institution and Lecture Notes.—Institution of 
Electrical Engineers.—The Council is desirous of preparing a 
complete list of the names of all members who are engaged in 
military service, either in the Regular or the Territorial Army, or 
in the Navy, and members are desired to forward the requisite 
information to the secretary. 

At a meeting of the YORKSHIRE LOCAL SECTION, on Thursday 
last week, the discussion was concluded on a paper read by Mr. 
W. M. Selvey on “ Power Plant Testing.” 

Diesel Engine Users’ Association.—At the annual general 
meeting of this Association, at the Institution of Electrical 
Engineers, Mr. J. E. Edgeome was re-elected as president for the 
‘ ensuing year. Mesers. F. H. Francis and Napier Prentice were 
elected as members of the Committee in place of the two retiring 
members. Mr. W. E. Brandreth was re-elected as hon. secretary, 
and, as at the present time he is engaged on military duties, Mr. 
Percy Still was requested to act as hon. secretary during Mr. 
Brandreth’s-absence. Particulars were given in connection with a 
recent breakdown of a Diesel engine at Oxford. and an interesting 
discussion ensued. The subject is to be brought up again for the 
further consideration of the Association. It was announced that 
the general question of Diesel engine insurance against breakdown 
would be brought forward for discussion at the next. meeting, 
which is to be held on Friday, January 15th, 1915. 

We are asked to state that any request for information concern- 
ing the Association, and applications for membership, should be 


addressed to the Acting Hon. Secretary, Mr. Percy Still, at 19, 
Cadogan Gardens, London, S.W. 

Mr. Frank Nasmith, addressing the BRITISH ASSOCIATION oF 
MANAGERS OF TEXTILE WorKs, at a meeting in Manchester 
recently, on ‘‘ The Possible Increased Application of Pneumatic and 
Electrical Forces to Textile Processes and Machinery,” said that 
the co-operation of the technically-trained textile man with the 
technically-trained electrician would, no doubt, result in the evolu- 
tion of machines which would mark a very considerable practical 
advance on those now in use. The tendency would, no doubt, be 
largely towards the production of purely automatic machinery 
which would enable one operative to tend more machines than at 
present without unduly stressing the operative. Though there 
were undoubtedly uses for both forces, millowners would not 


- desire to increase the number of power agents they employed, and 


whereas electricity could be utilised even to-day for a great variety 
of purposes, the scope of pneumatic force was more limited. It 
was more than probable that as electricity was increasingly used 
for driving purposes, its application for other work would increase 
through the efforts of the user quite as much as through those of 
the electrical engineer. In the course of the discussion which fol- 
lowed the paper, it was acknowledged that where new weaving 
sheds were being erected, the advantage might lie with electricity, 

A paper entitled “Electricity in Peace and War,” was submitted 
by Mr. Charles McD nald and Mr. C. Norman Kemp at a recent 
meeting of the EDINBURGH ASSOCIATION OF SCIENCE AND ARTS, 


L.C.C. Tramway Breakdown.—The Highways Com- 
mittee’s report regarding the recent breakdown of the tramways 
states that on the evening of Friday, December 11th, the load was 
increasing towards the normal evening peak when a violent 
explosion occurred in the case containing the instrument trans- 
formers connected with one of the turbo-generators, The oil in 
the transformer case was ignitec, and was thrown on to the 
surrounding cables and on to a temporary wooden staging which 
had been erected in connection with the reconstruction works 
now in progress, Although the fire was quickly quenched by the 
station staff, the whole of the main cables under the upper switch- 
board gallery connecting the eight generators with the switchboard 
were destroyed, the low-tension switchgear on the lower gallery 
was soaked with water, and several of the panels were covered 
with lead melted from the cables above. The only routes on 
which services of cars could be maintained were those for which 
current is supplied by the London Electric Supply Corporation, and 
this supply also enabled the cars to be removed from the tramway 
tracks. 

The transformer care which exploded was supplied in 1905, and 
was rebuilt in 1910 to suit the turbo-generators. It was examined 
in the early part of last month, and a sample of the oil was elec- 
trically tested with satisfactory results at the beginning of the 
present month. There are in the station more than 40 sets of 
similar transformers, none of which has given any trouble. The 
accident was not due to any defect in the plant, and had it not 
been for the presence of a large quantity of wooden staging which 
caught fire the damage would have been quite localised, and .would 
not have interfered with the working of the service. 

In the case of so large an undertaking it is not possible to 
arrange for an alternative source of supply which could be adequate 
in all emergencies, Certain arrangements have already been made 
for linking up the system with other sources of electrical supply, 
but in order to minimise the inconvenience arising from any other 
accident for which it is reasonable to make provision, the Com- 
mittee is considering how these arrangements may be improved 
and extended, and hopes to submit a scheme at an early date, 


The Palace Engineering Works.—If there is any 
virtue in being next-door neighbour to the Archbishop of Canter- 
bury, the removal of Messrs. W. Mackie & Co. to Lambeth Road 
should augur well for the future success of a highly reputable and 
very old-established firm, as this, we believe, is the best known 
example of electrical engineering being next to godliness. 

Established in 1882, the firm of W. Mackie & Co. commenced 
business in Turnmill Street, Farringdon Road, and, after staying 
in that locality for nineteen years, removed to Golden Lane, 
off Old Street, EC.; after seven years there, the néed of 
larger premises necessitated another move to 473, Old Street, 
City Road, which address Messrs. Mackie have now relin- 
quished for the Palace Engineering Works. The site is owned 
and the factory has been erected by the firm, and at the 
moment it has a capacity for 250 men; extensions can be 
added when deemed desirable to accommodate yet another 100 
workmen. The factory is well designed and excellently lighted, 
and its position is unique, both from the nature of its surroundings 
and from a business point of view. 

Messrs. Mackie & Co, during the past five years have done much 
excellent work for the Marconi Wireless Telegraph Co., Ltd., in the 
construction of wireless spark disk dischargers, rotary converters, 
ships’ sets, &c., and they intend reviving the manufacture of 
high-class motors and generators in which the firm specialised in 
its early days, and any description of mechanical and electrical 


,engineering will be undertaken where skill in designing and 


first-class workmanship are the first considerations. 

Before turning his attention to manufacturing, Mr. W, Mackie 
was for a time second engineer to the old British Electric Light 
Co.. the first of its kind, we believe, in England. 

We knew him even in those days of long ago, we have been in 
close touch with him ever since, and we have never had the 
slightest cause to modify the opinion we have always held of him 
as an upright, conscientious and high-minded member of the 
profession we represent, and as one with whom contracts may be 
placed with absolute confidence, 
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Inquiries.—Makers of “Tec” flash-lamp batteries and 
“Simplicitas” heating elements, and makers of machines for 
making holder parts are asked for. 


Appointments Vacant. — Improver, for Sleaford 
U.D.C. electricity works; shift engineer (32s. 6d.), jointer (35s.), 
for Gillingham Electricity Department. Particulars are given in 
our advertisement pages. 


Fatality. — Fire. — James Harkes, 32, an_ electric 
machineman, of Cardenden, was killed in the West Mine, Dun- 
donald Colliery, belonging to the Lochgelly Iron and Coal Co., 
Ltd. It is supposed that he had been drawing a switch in con- 
nection with the coal-cutting machine, when he was heard to 
moan, and a fellow-worker found him dead. It was discovered 
that the lid of the switchbox was resting on his neck, it having, 
apparently, through some unknown cause, fallen unexpectedly. 


Late Legal.—Sourn Merroponmitan Gas Co. AND 
THE SouTH LONDON ELECTRIC LIGHT CORPORATION, LTD.—In the 
Chancery Division, on Monday, Mr. Justice Eve heard a further 
mention of this litigation, which was recently before the Court. 
Then his Lordship granted the Gas Co. a declaration to the effect 
that the Electric Light Co. had illegally allowed certain of their 
customers a rebate of $d. a unit, provided they used only electricity 
as an illuminant. 

Mr. Wheeler, now appearing for the Gas Co., said his Lordship, 
after making the declaration about a breach by the defendants of 
the Electric Light Act, gave plaintiffs liberty to apply for an 
injunction if necessary, The Registrar, however, had declined to 
put that in the order. , 

His Lordship said he thought that was a mistake. 

Mr. Tyldesley Jones (for the defendants) said he did not object 
to that being in the order, and his Lordship said the order could 
contain the reference to the fact that the plaintiffs could apply for 
an injunction if necessary. 


The Trade Situation in Switzerland.—This question 
was referred to at the recent meeting of the Zurich Bank for 
Electrical Undertakings. In the first place, it was mentioned that 
a reduction in the consumption of electrical energy had taken 
place in Switzerland in consequence of the war; and, secondly, 
that numerous orders were on hand for the electrical industry, 
although they had to be carried out under the operation of the 
existing restrictions in working. It was added that concern was 
being manifested in regard to procuring adequate supplies of copper. 


Strength of Tungsten Lamps.—The splendid _pro- 
gress made in the efficiency of incandescent lamps—from a specific 
consumption of 5 watts per candle in the early days of the carbon 
lamp to half a watt, or in the ratio of 10 : 1, in the ease of the 
latest tungsten lamps—is familiar to all, but it is not generally 
known how great has been the progress in the manufacture of the 
tungsten lamp itself within the hast seven years, The earliest 
tungsten filaments were extremely fragile, so that their life 
depended mainly on the care with which they were handled, and 
the absence of vibration in their neighbourhood. Measuring the 
strength of the filaments by their ability to withstand bending, 
and representing the strength of the pressed or squirted filaments 
on the market in 1907 by the number seven, in 1908 it had been in- 
creased to 19, in 1909 to 28, in 1910 to 34,and in 1911 to 38—excellent 
progress in view of the difficulties of manufacture. In 1911 the 
Mazda drawn-wire filaments were introduced, and the strength of 
these on the same basis was represented by the number 56, or eight 
times that of the first tungsten filaments. Since then steady pro- 
gress has been made, in 1912 to 64, in 1913 to 73, and in 1914 to 
81. It will be noticed that the increase in strength of the wire 
filaments during the past three years is nearly 50 per cent. 
greater than the difference in strength between the squirted and 
the wire filaments in 1911. The improvement in the uniformity 
and homogeneity of the wire to which the increase in strength is 
due has naturally been accompanied by an improvement in the 
life of the lamp and the efficiency at which it can be run. We 
are indebted for these interesting figures to the British Thomson- 
Houston Co., Ltd., to whose associates the introduction of the 
drawn-wire tungsten filament was due. 


Fire Precautions in Factories.—The British Fire 
Prevention Committee has issued a special “Fire Warning” 
(No. 16) for factories and works engaged on war emergency work, 
which can be obtained from the Committee, small supplies not 
exceeding six being provided from the Committee’s free issue, or 
large supplies at a nominal payment. This ‘‘ Warning” deals 
with all those points that are of special importance when works 
are carried on under special pressure and night shifts have to be 
arranged for. Works managers would be well advised to obtain 
the complimentary copies of this “ Fire Warning” that are avail- 
able under the free issue to those who send large envelopes, duly 
stamped, to the Registrar of the British Fire Prevention Com- 
mittee, 8, Waterloo Place, Pall Mall, London, S.W. 


Co-operation in Italy.—A public meeting of consumers 
of electrical materials was recently held at Milan with a view to 
forming a co-operative supply association. A Committee was 
appointed to draw up a programme and establish the basis of the 
proposed society, It is hoped that besides the usual co-operative 
advantages, including free technical and legal advice, the scheme 
will lead to the federation of the electrical contracting industry, 
and to the. solution of many technical difficulties, such as 
standardisation of materials, plant, 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Mr. J. E. R. Baker, for 
nine years electric works superintendent at Finchley, has been 
appointed engineer to the Stratford-on-Avon Electric Co., and 
enters on his duties on January Ist. 

In connection with the work done by Mr. ROBERTSON, late 
Corporation electrical engineer at Greenock, and now of Salford, in 
recent important extensions of the local electrical undertaking, 
the Greenock Town Council is to send him a cheque for £200. 

Tramway Officials. — Mr. A. Covenny, electrical 
engineer and tramways manager at Erith, who is leaving, has been 
presented by the staff with a gold albert. ; 

Obituary.—We regret to record the death, at the age 
of 61 years, of Mk. EDWARD CRABB, C.B., late Second Secretary of 
the Post Office. 


NEW COMPANY REGISTERED. 


Stentophone Magneto Works, Ltd. (138,625).—This com- 
pany was registered on December 14th, with a capital of £1,000 in £1 shares, 
to carry on the business of manufacturers of and dealers in magnetos suit- 
able for use with internal combustion engines, manufacturers of dynamos for 
lighting and other purposes, motor and motor-cycle accessories, motor-cars 
and the like, etc. The ‘subscribers are: A. H. Treloggan, 36, South Road, 
Handsworth, patentee and manufacturer; H. Price, 14, Abbotts Road, Kings 
Heath, manager. Private company. The number of directors is not to be 
less than two or more than five; the first are A. H. Treloggan and H. Price. 
Qualification, 100 fully-paid shares. Remuneration of H. Price not less than 
43 per week. Solicitor, W. H. Stubbs, 33, Exchange Buildings, New Street, 
Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison and Swan United Electric Light Co., Ltd.— 
Correction.—By an unfortunate printer’s error in our last issue the capital 
of this company was given as £88,071 instead of £888,071. 

Dick, Kerr and Co., Ltd.—Debenture dated 10th Dec., 
1914, to secure £150,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holders: J. Ferguson and 
D. Smith, 37, Nicholas Lane, E.C 

Reside and Co., Ltd.—Assignment of a book debt dated 
23rd November, 1914, to secure £50. Holders: Halifax Commercial Banking 
Co., Ltd., Silver Street, Halifax. 

Sheerness and District Electric Power and Traction Co., 
Ltd.—Issue on 8th December, 1914, of £500 second debs., part of a series of 
which particulars have already been filed. 

Brilliant Arc Lamp and Engineering Co., Ltd.—Particu- 
lars of £100 second debs., created 7th December, 1914, filed pursuant to 
Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of the 
present issue being £30. Property charged: The company’s undertaking and 
property, present and future, including uncalled capital. No trustees. 


CITY NOTES. 


British Columbia Electric Railway Co., Ltd. 


THE annual meeting was held on Friday last week at the 
Great Eastern Hotel, E.C., Mr. G. P. Norton presiding in 
the absence of the Chairman, Mr. R. M. Horne-Payne. 

Mr. T. B. Brown, a director, read the speech which the 
Chairman had prepared. In this he stated that the past year 
had been a bad one and the immediate prospects were ex- 
tremely unfavourable, but that was due to causes well known 
to them all, and no explanations or apologies were needed. 
Their present disappointments were the direct outcome of the 
war, and they would all suffer them cheerfully as part of their 
individual contributions to the national cause, and suffer them 
cheerfully for however long a period might be necessary to 
finally achieve the nation’s objects. As to the extent of the 
loss which they might be called upon to bear and how long 
it might continue he could tell them very little more than 
they already knew. He could only point to the monthly 
traffic returns, which showed up to October last, as compared 
with last year, a falling off in net earnings at the rate of be- 
tween £90,000 and £100,000 a year. As it required nearly 
£15,000 to pay 1 per cent. on either the preferred, ordinary 
or deferred ordinary stock, even if there was no increased fall- 
ing off in the last eight months of their year, it would require 
a reduction of 1 per cent. in the dividend on the preferred 
and 5 per cent. on the deferred stock to balance £90,000 loss 
in earnings. He did not think they could hope for any 
marked improvement in conditions during the current finan- 
cial year, but he did think it was reasonable to hope for an 
improvement in the latter half of 1915. That improvement 
might arise from two sources, namely, from the final exter- 
mination of the enemy’s cruisers in the Pacific and South 
Atlantic Oceans and from good prices for wheat and a large 
crop in the prairie provinces of Canada, Either of those 
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factors would immediately resuscitate business in British 
Columbia. Their business was focussed round the three 
ocean ports of Vancouver, Victoria, and New Westminster, 
which were the Pacific gateways for the trade of Canada, and 
the prosperity of these cities and of their business was con- 
siderably dependent upon the shipping trade, which had 
almost ceased to exist since the war commenced. It was ex- 
pected that this trade would be largely increased by the 
opening of the Panama Canal, and there could be no doubt 
that it would have been but for the activities of German 
cruisers, and that it would be as soon as those cruisers were 
removed. Again, as soon as the seas were free and_ships 
could be found to carry lumber at reasonable cost, British 
Columbian lumber exporters would be able to take advantage 
_ of the large demand existing for timber. The British Colum- 
bian lumber trade would also be beneficially affected by the 
successful marketing of a good grain crop in the prairie pro- 
vinces, and as it was certain that the acreage under cultivation 
would very largely exceed that of any previous year, and fairly 
certain that high prices would prevail for wheat and oats, 
there were grounds for hope in this direction. Other indus- 
tries in British Columbia were also similarly affected by the 
same or kindred causes. Whenever the revival came it would, 
he felt sure, be found that this period of depression had been 
for the permanent good of the province, and that in several 
important ways new conditions had been established enabling 
its sounder and more rapid development. He thought it would 
be found that the cost of living, especially in the matter of 
rentals, would have considerably decreased, and that with this 
a lower basis of wages would be in force, which would re- 
move what had hitherto been the greatest obstacle to the 
prosperous development of the country. The future of the 
company was so closely bound up with the prosperity of the 
districts which they served that anything which tended to 
the development of these districts must be to their advantage, 
and while the present period of depression was_seriosuly 
affecting them, if the ultimate result was to place their busi- 
ness upon a surer foundation they, along with the districts 
themselves, would live to look back to the present period as 
the beginning of much prosperity. Their relations with the 
Government of British Columbia and with the municipal 
authorities were most satisfactory, and he was glad to have 
that opportunity of expressing their appreciation of the rea- 
sonable and friendly spirit in which, realising the many diffi- 
culties of conducting a business such as theirs under present 
circumstances, they were meeting them on every occasion. 
Owing to the particular stage reached in her progress, Canada 
had, he thought, suffered more acutely than any other part of 
the Empire from the outbreak of war, but there were unmis- 
takable signs of a return of more normal conditions after the 
winter was over. 

The adoption of the report was seconded by Mr. Evan- 
THOMAS, 

Replying to a shareholder, the CHAIRMAN said that under 
the present condition of things it was not the intention of 
the board to issue any of the additional capital for which they 
obtained powers at the last meeting. 

The report was adopted. 


German Electrical Companies and the War. 


Tr will be seen from the undernoted extracts, which have been 
made from recent issues of the German newspapers, that the 
electrical companies have already begun to make provision for 
the business risks incidental to the war, and that dividends 
are consequently being reduced for the year 1913-14. It 
may be expected that further light on the situation will be 
thrown at the annual meetings of the companies in question. 
The extracts are as follows :— 

The Telephon Fabrik A. G. vorm. J. Berliner of Hanover, 
after apportioning £10,000 to depreciation in 1913-14, as in the 
preceding year, reports net profits of £41,000, as against 
£40,000 in 1912-13. Having regard to existing interests abroad 
the directors have made provision for exceptional internal 
reserves before arriving at the net profits, so that the full 
account has been taken for any possible deficiency. It is pro- 
posed to pay 10 per cent. for 1913-14, as contrasted with 12 
per cent. in the previous year. 

The A. G. fur Elektrizitats Anlagen, of Berlin, which owns 
various supply works as well as being interested in others, and 
also in tramways, reports favourable results for the year 
1918-14, which permits of the payment of the same rate of 
dividend after having made internal reserves to provide for 
the situation created by the war. The accounts show gross 
profits of £66,000 on a share capital of £500,000, and loans 
amounting to £300,000, as compared with £64,000 in the pre- 
vious year. Together with the balance brought forward the 
net profits total £45,000, as against £44,000, and the dividend 
is at the rate of 8 per cent., as in each of the three preceding 
years. 

The accounts of the Siemens ¢ Halske Co. for the year 
ended with July 31st, 1914, show, after a specially cautious 
valuation of the assets rendered necessary by the present 
situation, net profits amounting to £557,000, as compared 
with £625,000 in the preceding financial year, The 
sum of £100,000 has been placed to the special reserve fund 
and £25,000 to the disposition fund, whilst the bonuses to staff 
and workmen represent £45,000, being the same in each case 


as in 1912-13. It is proposed to pay a dividend of 10 per cent., 
as contrasted with 12 per cent. in the previous year, and to 
carry forward £60,000, as in 1912-13. 

The investment undertaking known as Siemens Elektrische 
Betriebe A. G., of Berlin, which has a total share capital of 
£1,500,000, is one of the few German companies which do not 
own or are interested in supply works in hostile countries, 
although having a participation in an enterprise in North 
Bohemia. Including the balance forward, the accounts show 
net profits of £75, for 1913-14, as contrasted with £55,000 
in the preceding year. It is intended to distribute 64 per cent. 
on share capital of £875,000, as in 1912-18, and the same rate 
in proportion for three months on further share capital of 
£625,000. 

The board of the Siemens-Schuckert Werke state that the 
working results for the year which closed on July 31st, 1914, 
would again have permitted of the payment of a dividend of 
1) per cent. As, however, the financial year coincided with 
the outbreak of the war it was decided to estimate the assets 
very carefully, and to propose to the two proprietary com- 
panies the distribution of 74 per cent. The net profits are 
returned at £574,000, as compared with £692,000 in 1912-18. 
An allocation of £125,000 is again made to the reserve fund 
and £25,000 to the disposition fund, together with a bonus of 
£75,000 to the officials and workmen, leaving £125,000 to be 
carried forward, as against £17,000 in 1912-13. 

The directors of the Elektrizitats A. G. vorm. Schuckert & 
Co., of Nuremberg, state that the financial statement for the 
year which terminated on July 3lst has been prepared care- 
fully having regard to the situation of war. It indicates gross 
profits of £412,000 as against £484,000 in 1912-13, apart from 
the balance forward of £63,000 and £62,000 in the two years 
respectively. After defraying expenses of management, inter- 
est charges, taxes and the customary depreciation, the accounts 
exhibit net profits of £304,000 as compared with £364,000 in 
1912-13. It is intended to distribute 64 per cent. on share 
capital of £3,500,000, as against 8 per cent. in the previous 
year, and to transfer £66,000 to the next account, as contrasted 
with a carry forward of £63,000 in 1912-13. 

The Elektrizitats A. G. vorm. H. Poge, of Chemnitz, reports 
that good results were obtained in 1913-14, although the poli- 
tical unrest in the second half of the year was reflected by 
the operation of still keener competition. The constant increase 
in the turnover rendered it necessary to make a further capital 
issue of £50,000. After allocating £18,000 to depreciation, as 
compared with £19,000 in 1912-13, the accounts show net profits 
of £20,800, as against £15,900, and a dividend of 4 per cent. 
has been declared as contrasted with 7} per cent. in 1912-13. 
The sum of £8,000 has been placed to reserve for war risks and 
£3,200 has been carried forward. Since the beginning of the 
war the report states that the degree of activity has decreased 
and the further course of business cannot be foreseen. 

The report of the Elektrische Licht und Kraft Anlagen A. G., 


. of Berlin, deals with the year ended on September 30th, 1914, 


and therefore includes the first two months of the war. It 
states that the working results of the many lighting and trac- 
tion undertakings in which the company is interested res- 
ponded to expectations, and would have allowed of the distri- 
bution of the same rate of dividend as in each of the two 
previous years, but as the directors consider it advisable to 
take into account the conditions arising from the war the rate 
has been reduced from 7} per cent, in 1912-18 to 5 per cent. 
in the past year on ordinary share capital of £1,500,000, apart 
from loans of £1,893.000. The gross profits amount to £219,000 
as compared with £218,000, and the net profits are £93,000, 
as against £137,000. As to the effects of the war, the report 
mentions that a perceptible decline has only taken place in 
the supply of power in certain places in Germany, whilst in 
the case of works in belligerent countries working has hitherto 
continued regularly and successfully. 


Costa Rica Electric Light and Traction Co., Ltd. 


Tue directors’ report for. the year ended 30th June, 1914, 
states that the net earnings in Costa Rica, after charging all 
expenses incurred, amounted to £26,352, as compared with 
£23,875, an increase of £2,476. The net surplus profit was 
£8,057, the whole of which is to be carried to the credit of 
discount and commission on debenture issues account. The 
number of lamps installed in the lighting department increased 
by 11 per cent. during the twelve months, and the power 
supply by 40 per cent., the latter including heaters and 
cookers. The power plant at El Brasil has worked through- 
out the year without a hitch. The fourth 500 Kw. set has 
been at work since June last. Electrical cooking has been 
considerably developed, and the revenue from this source has 
been satisfactory. There were on Ist July 208 customers 
using electrical energy for cooking, as against 60 at the same 
date last year, and the number is steadily increasing. 

In common with all other countries, Costa Rica is suffering considerably 
from the European war, and the business of this company cannot expect to 
escape its share of the loss inflicted on the community by the interruption of 
exports and the general upset of trade relations. The directors are, however, 
glad to report that, up to the latest advices, the returns have not been very 
adversely affected. The great difficulty has been the question of exchange, and 
if this can be got over, the board have every hope that the steady progress 
of the company will be maintained. During the year the gold premium has 
averaged 112 per cent., as against 112} per cent. for the previous year. The 
insurable buildings, machinery and rolling stock are adequately covered against 
risk from fire. 
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Cordoba Light, Power and Traction Co., Ltd. 


TE directors’ report to 30th September, 1914, shows that the 
balance of profit, after meeting all charges, is £20,819, plus 
£23,502 brought forward, making a total of £44,321. £18,000 
has been absorbed by the payment of the dividend on the 
preference shares for the year to 3lst July, 1914, leaving 
£26,321 which is to be carried forward. The combined gross 
receipts of the two subsidiary companies (the Light and 
Power Co., and the Tramways Co.) showed an increase of 
about 44 per cent., and the net results of operation an in- 
crease of over 8} per cent. as compared with the previous 
year. The satisfactory feature of this progress is that it has 
been made during a year in which the Argentine Republic 
suffered from great commercial and financial depression, accen- 
tuated during the later months by the war. While the results 
of operation have-improved there has not been a corresponding 
increase in the net profits of the subsidiary companies. The 
construction period having been substantially completed, no 
part of the interest payable on loans to the subsidiary com- 
panies was chargeable to capital account, and various excep- 
tional expenses, such as the costs imposed by local competi- 
tion, and loss on exchange, have further affected the revenue 
account. The Tramways now has approximately 30 
miles of track in operation, and another mile constructed. 


The annual meeting was held on Dec. 9th at Winchester 
House, E.C., Mr. G. A. Toucug, M.P., presiding. 

The CHAIRMAN said that the year had been one of acute 
financial and commercial depression in the Argentine Republic 
and throughout South America generally. It was thought, 
early in the year, that the bottom had been reached, but much 
lower depths of depression were subsequently experienced. 
The condition was bad enough before the war; its severity 
had been greatly accentuated by the war. The period covered 
by the accounts included two months of the war. These were 
the months of greatest strain, for the uncertainty of the out- 
look, and the abruptness with which its effects were sprung 


.on @ situation already greatly weakened had, temporarily, 


a paralysing effect. In so dismal a year it would have been 
idle to look for any very marked improvement in their posi- 
tion. It spoke well for the local administration that they were 
able not only to hold their own, but to make some progress 
on balance. This progress was naturally most apparent in 
the earlier months of the year. The first six months showed 
a considerable advance on the corresponding figures of the 
previous year. For the half-year to 3lst March, 1914, there 
was a total increase in gross receipts of upwards of £6,000 
Increases on a smaller scale were shown each month until 
the war broke out. It was not until August and September 
that they experienced any actual decrease. For’ the entire 
year to 380th September, 1914, the gross receipts of the subsi- 
diary companies were £160,430, compared with £154,060 in 
1913, and £137,900 in 1912. There was thus an increase over 
last year of £6,370, or in the last two years £22,470. The 
expenses were £72,910. These compared with £73,230 in 1913, 
and £74,100 in 1912. The record was therefore one of increas- 
ing receipts and: diminishing expenses. The percentage of 
expense to the gross receipts of the two undertakings was as 
follows :—1912, 58.8 per cent; 1913, 47.5 per cent. ; 1914, 45.8 per 
cent. Mr. Lewis (the Manager) was to be congratulated on 
this reduction in the cost of operation, and he was very 
desirous of making further economies. The net receipts were 
£87,520, compared with £80,830 last year and with £63,800 in 
1912. These figures indicated a steady growth from year to 
vear, in spite of the check caused by temporary reductions. 
The abnormal conditions could not be permanent. No one 
could say when the war would finish and its effects would 
pass. It would take time for the Argent‘ae to recover from 
the effects of the financial stress through which she had been 
passing; but in the meantime everyone in the country had 
made drastic reductions in expenditure to meet the difficulties 
of the situation and strengthen the financial fabric. There 
was, therefore, no need to be unduly despondent about the 
outlook for their business in Cordoba. This current year 
might be a disappointing one, but it would be futile, at this 
early stage, to forecast its results. The figures which he had 
given them were those of the combined businesses. With 
regard to the Light & Power Oo., the gross results in 1914 
were £85,540, as compared with £83,130 in 1913, an increase 
of £2,410. These gross receipts were the largest in the history 
of the company. The expenses were £28,990 against £30,320, 
a decrease of £1,330. The net receipts were £56,550 against 
£52,810, and the percentage of expenses to gross receipts 33.8 
against: 36.5. The number of customers for light and power 
had grown each year, and since 1910 the increase had been 
53 per cent. In the same period the number of lamps con- 
nected had increased by 90 per cent., and the horse-power of 
motors connected had been increased by 113 per cent. Taking 
the subsidiary company’s financial year to 31st March, the 
number of units of electrical energy sold were, in 1914, 112 
per cent. greater than in 1910, while the cost of production 
per unit had decreased by 44 per cent. The one item which, at 
first glance, did not look satisfactory, was the income per 
unit. In the same five years it had decreased by 30 per cent. 
There were a variety of reasons for this decrease. The power 
load, which included energy taken by the tramways, had 
greatly increased. i course, was a comparatively low- 


This, o 
priced current. Then the metallic filament lamps had had a 


considerable effect. Also, as the business extended the number 
of smaller customers increased, and they were less remunera- 
tive than the larger ones. The Light & Power Co. had ex- 
pended £46,567 during the year on improvements to the pro- 
perty. Of this, £26,928 was on reformation of overhead mains, 
and was made necessary by a municipal decree, as explained 
a year ago. The fact that existing lines were being replaced 
by new ones limited the speed of the work, as the services 
must not be interrupted. ‘he net receipts of the Light & 
Power Co. represented only about 43 per cent. on the amount 
at which the undertaking stood in the books; a very poor 
return. Reference was made at the last meeting to the 
competition in the light and power business, and to the defen- 
sive measures which the company had been reluctantly com- 
pelled to take to recover trade taken from them by the com- 
peting company. He did not propose to go into particulars 
of the lamps lost and recovered in this commercial struggle, 
except to say that the casualties of the invaders were greater 
than theirs. The number of customers who had voluntarily 
asked for light from this company was increasing. They 
recognised that they could probably avoid unnecessary waste, 
and, at the same time, serve the community better, if some 
unity of interest could be arranged. While confident of the 
strength of their position they were prepared to entertain an 
entente on an equitable commercial basis. When negotiations 
in South America had been unsuccessful they met the repre- 
sentative of the competing company, Senor Herlitzka, on his 
visit to Europe during the summer, and a frank discussion 
took place. But his friends’ views of relative values were 
apparently not the directors’, and no agreement was then 
arrived at. The negotiation, however, was not wholly broken 
off. They were to have met again after he had been on the 
Continent for some time. The date had been arranged when 
the war broke out and changed the entire situation, and the © 
claims of business necessitated his immediate return to the 
Argentine. He thought, perhaps, a better understanding had 
been established, but that was all. When these negotiations 
were proceeding> they had in view certain rearrangements of 
the capital account (subject to the approval of the proprietors) 
which, if successfully carried out, would have provided for the 
inclusion of whatever might have been properly attributable to 
the other company, and also for the placing of the capital, at 
present represented by temporary notes, and of further con- 
struction capital, on a permanent basis. The war, however, 
made the time wholly inopportune for any arrangement of the 
kind. If he was asked what plan of permanent finance was 
now to take its place, he said frankly that, in these times, 
they must, like many other concerns, be content to take short 
views. In the tramway business the improvement had been 
steady. The passengers carried in the year to 30th September 
were 8,161,600, compared with 7,755,800 in 1913. A consider- 
able number of the inhabitants made very slight use of the 
tramways as yet. The length of the line open to traffic was 
now 380 miles, against 263. The gross traffic receipts were 
£74,880, as against £70,990 in 1913, or an increase of £3,950. 
The rate of increase in gross receipts showed a heavy falling 
off. Expenses were £43,920, against £42,910; net traffic receipts 
£30,960, against £28,020; and the percentage of expenses to 
gross receipts 58.6, against 60.5. The tramway company had 
spent £26,493 during the year on extensions of lines, roll- 
ing stock and street paving. Both in regard to the Light and 
Power Co. and the Tramway Co. a strict check had been put 
on capital expenditure. They would, perhaps, ask him how it 
was that when the combined profits of the underlying com- 
panies were £87,520, the credit to revenue account was only 
£81,040. The difference was £6,480, and he should explain 
that the £87,520 represented the profits of the underlying com- 
panies given for comparative purposes. The £81,040 repre- 
sented the profits divided and paid over to them by way of 
interest and dividends as holders of the capital of these com- 
panies. Before arriving at the divisible profits several charges 
and reserves had been made in the underlying companies. 
These included certain abnormal expenses in connection with 
the local competition, loss on exchange, various writings down 
of materials, preliminary and legal expenses, and an increase 
in the balance carried forward. A shareholder, who had writ- 
ten a letter conveying some very reasonable observations on 
the financial position, made the criticism that the profit and 
loss account contained no provision for depreciation of plant. 
He would therefore take the opportunity of pointing out that 
this was a holdings company, on trust, and that the proper 
place for such provisions was in the accounts of the subsidiary 
operating companies. 

Mr. C. W. Trotter seconded the motion. 

In reply to questions, the CHARMAN said that the total 
amount of debentures redeemed was £11,000. They had to 
set aside a certain sum each year for that purpose. The tota! 
issue was £500,000, so that the amount outstanding was 
£489,000, which, with accrued interest, came to a little over 
£500,000. With regard to the promissory notes, if the board 
had been able to carry out what they had in view before the 
war broke out they would have been provided for. The present 
situation, however, had altered things, and it was not pos- 
sible to go to the holders with any proposal. 

The report was adopted. 


Bell Telephone Company of Canada, Ltd.—The 
directors have declared the usual dividend of 2 per cent. for 
the quarter ending December 31st. 
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Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. 


THe directors’ report for the year ending 30th September, 
1914, shows a balance, being profit, of £18,063, compared with 
£21,636 in 1913. 

On the 31st July, 1914, the traffic showed an increase from 1st October, 
1913, to that date of £1,255, compared with the same ten months in the 
previous financial year, but upon the declaration of war, on 4th August, an 
exodus of the visitors immediately commenced, and the traffic receipts fell 
largely from day to day, the total decrease for August being £3,124, and for 
September £1,324, so that, after allowing for the increase in the first ten 
months, the year ended with a decrease of £3,192. The war caused the 
company for the months of August and ‘Septemker a loss in receipts of 
44,447, without making any allowance for increases in those months, which 
might reasonably be anticipated in normal times. The sale of electricity 
shows an increase of £1,307, or nearly 13 per cent. over last year, though it 
was also injuriously affected by the war. 

During the year £11,725 was expended on new plant which became neces- 
sary to meet the growing demands for lighting and power, and which is 
effecting a considerable saving in coal consumption. ‘The increased capital 
expenditure has been met partly out of the accumulated profits, and partly by 
temporary loans made by the directors and the secretary. 

The balance of the revenue account at the disposal of the company, includ- 
ing £3,108 brought forward, is £12,692, and it is proposed to place 41,000 
to rolling stock reserve account, to appropriate £3,500 towards future main- 
tenance of permanent way, to add to third party insurance reserve £1,000, 
leaving £7,192. 

Owing to the present financial conditions of the country, the 
directors do not deem it prudent to pay a dividend on the pre- 
ference shares at the present time, but they hope to be in a 
position to pay during the current financial year a dividend of 
2% per cent. on the preference shares (£3,750), leaving £3,442 
unappropriated, and to be added to the next. account. 

Mr, H. R. Monks, who presided at the annual meeting, 
held at Winchester House, E.C., on December 17th,.said that 
the debenture loans had increased by: £10,000. These loans 
were mainly to cover the following items :—Electrical instal- 
lation £2,146, new plant £11,725, motor. ‘buses £815, and 
stores £610. They had also used £4,604 from the. reserve 
in respect of permanent way, and £1,076 from rolling- 
stock reserve in respect of rolling stock. The item of £1,076 
for rolling-stock represented the cost of converting old trucks 
to steel wheels, The expenditure of £2,146 on electrical 
installation was, of course, necessary, and they obtained 195 
extra consumers, although they would not benefit from them 
in the present year. Regarding the new plant of £11,725, 
last year he told them they were ordering a turbine of the 
Curtis type, but he did not explain that the cost would be 
somewhat increased by the cooling towers they found neces- 
sary to putin. The turbine plant had worked admirably and 
economically, and they expected to make a saving of perhaps 
£2,000 or £2,500 a year in fuel consumption. It was only 
running in August and September, so that the benefit was not 
manifest in the current year. The necessary work of founda- 
tions, etc., was carried out by Mr. Ford and his immediate 
staff and saved a considerable amount of money. With the 
exception of a few hundreds a year, they were satisfied that 
this heavy expenditure on new plant would carry them on 
for many years. As to the revenue account, expenses had 
increased by £1,800. Wages increased £393, but they ran 
45,000 additional car miles. But for the war they believed 
they would have made that £4,000 and an additional £2,000, 
and there were other potentialities, such as the motor ’buses 
and the electric light, which would have been considerably 
up. Light, both public and private, was reduced to a mini- 
mum. But for this his anticipation of last year of being able 
to maintain the dividend, or even increase it, would have 
been realised. Still, the company was in a strong position, 
and he hoped, if the war did not last too long, they might 
be in as good a position next year as in 1913. Although they 
had earned the money they did not feel justified in paying the 
dividend of 24 per cent. at the present time, and in the 
report they suggested that if things looked better they might 
be able to do so. 

Mr. H. Brown seconded the motion. 

Mr. C. Lock asked if the board had deposited the whole 
= — debenture stock as security for the loan of 
ei i CHAIRMAN said they had pledged £100,000 with two 

anks. 

Mr. Lock asked if the turbine referred to was the same 
kind of. plant which the committee of shareholders, of which 
he was a member, recommended should’ be-adopted in 1909, 
because at that time great contempt was poured on the 
proposal. 

The CHarrMan said in substance it was a similar machine, 
but things in the turbine world had altered since 1909. They 
had now got an up-to-date turbine at a cost of £11,000. 

Mr. W. M. Morpxy (a director) said the suggestion of the 
committee as to a turbine was coupled with a scheme for 
altering the whole system of distributing mains, and that was 
why they opposed it. The effect of the turbine had been to 
reduce the cost of coal from .64d. to .82d, which represented a 
saving of £2,000 a year. 

Mr. H. Brown (a director) remarked that a turbine to be 
efficient must have a very high vacuum, which meant a good 
supply of water. In 1909 they only had their own well. Now 
they were able also to get a supply from the town, so that 


they could always get the necessary quantity. That was why - 


they had spent a large sum in cooling towers, so as to ensure 
— vacuum necessary for: the efficient working of the 
rbine. 
The report was adopted. 


Blackpool, St. Anne’s & Lytham Tramways Co., Ltd, 


THE annual meeting was held on Dec. 17th. The Chairman, 
Mr.. GEORGE NICHOLSON, said that up to August 4th, when 
war was declared, the company’s receipts were within £100 
of the receipts for the corresponding period of 1913, their record 
year. ‘Trattic at once-fell away, and the receipts for August, 
September, and October were less by £4,300 than.in the corres- 
ponding three months of 1913. The receipts of Blackpool Cor- 
poration were £14,500 less since the war began, a difference 
of 35 per cent., and Fleetwood Tramroad Co., returns showed a 
falling off to the extent of £5,700, or 28 per cent. They had 
been. successful in getting Blackpool Corporation to reduce 
the minimum quantity of electricity they took from that 
authority, who also put an automatic point controller by cen- 
tral station, thereby saving the company £60 a year in wages. 
The experiment of reduced fares suggested last year was tried 
for 17 days during the Christmas holidays, but their takings 
were £84 less than in 1918. Excepting 1912, when the total 
was £24,438, last year’s receipts were the lowest recorded for 
the past five years, and he was afraid they must look for a 
further contraction in the coming year, as from November Ist 
there had already been a shrinkage of £150. 

Mr. Boyp said they could save £400 a year by having less 
lights in the winter-time, when they only had two or three 
passengers. 


National Telewriter Co., Ltd, 


Tue directors’ report for the year ending 30th June, 1914, 
states that the receipts from rentals, etc., increased by about 
30 per cent. This additional revenue was, however, largely 
applied in increasing the efficiency of the public exchange 
service. Owing to this expenditure the results of the com- 
pany’s operations for the period under review show that the 
loss, carried to suspense account, is £980, as against £854 for 
the previous year. An issue of 6 per cent. and profit-sharing 
debentures amounting to £2,750 was made during the year. 

Sir J. G. Cracas presided on Dec. 14th at the annual meet- 
ing held at the Cannon Street Hotel, E.C. He said that the 
amount expended during the year upon instruments, plant, 
etc., was £3,619, as against £4,904 for the previous year. The 
revenue from rentals and other sources was £6,800, as com- 
pared was £5,300, and the amount carried to suspense account 
was £980, as against £854 last year. .The apportionment of 
rentals carried forward was £2,416 as against £1,974. It would 
be seen that the revenue had been increased by about 30 per 
cent. during the year, showing that the business had made 
steady if slow progress. The rent roll on the 30th June 
amounted to £7,300, excluding excess calls and other sources 
of income. This position showed a considerable advance on 
the previous year. The revenue derived from the increase in 
business was, to a great extent, applied in increasing the 
efficiency of the public exchange service. ‘The board deemed it 
wise on reviewing the working conditions of the exchanges 
in consultation with the Post Office authorities to make thi 
expenditure without delay, so as to give further satisfaction 
to subscribers, rather than defer the work, and show a small 
profit in the accounts. That this special. expenditure had 
been justified was demonstrated by the steady decline in elec- 


trical and mechanical faults. The provincial business, particu- . 


larly in Liverpool and Manchester, was making headway, and 
nearly 100 machines were in active use in those two cities in 
connection with the cotton trade. As evidence of the satis- 
faction given by the instruments to members of the Liverpool 
Cotton Association, at which institution the Telewriter had 
been, adopted for the dissemination of the official market 
prices, he might mention that except in one or two instances, 
where the firm retired from business, they had not lost. a 
single subscriber since the service was inaugurated. On the 
other hand, new firms were joining from time to time, which 
was encouraging. In Manchester a cotton report service had 
been established on the same lines as that in force in Liver- 

. The use of their new instrument, known as the 
“Universal ’’ type, was being extended throughout the various 
services and was everywhere giving good results. Their causes 
of ‘trouble were now practically narrowed down to the 
extraneous conditions which they encountered and over which 
they had no control, such as unsteady.current and line inter- 
ruption. The experimental department was constantly evolv- 
ing improvements for attaining greater efficiency in working, 
and a number of current difficulties had recently been over- 
come. In London they had entered into an. agreement with 
Telenews, Ltd., a company: which was recently formed in 
order to work a patent. taken out by them for an optical 
device for news distribution and. advertising purposes, in con- 
nection with which the Telewriter was employed. Under this 
arrangement they supplied instruments at an agreed rental 
and, in addition, received a. royalty on the gross income 
derived by that company from the use of their machines. The 
device was extremely ingenious.and attractive, and was already 
producing revenue.to the company.. The restriction by. the 
police of illuminated advertisement-signs in darkened London 
was considerably hampering this particular business, other- 
wise some of them would by this time be familiar with the 
Telenews signs. In. order to .provide. for further working 
capital from time to time ag the business expanded, the.board 
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decided in February last to make a small issue of debentures, 
and accordingly £15,000 six per cent. and profit-sharing 
debentures were created. Of these debentures, £2,750 had 
up to the present been issued to the shareholders. As to the 
effect of the war on the company’s business, he regretted to 
say that their forward policy had been greatly retarded and 
they were practically employing no canvassers. They found 
considerable difficulty in securing new business, and in a 
number of instances their subscribers, whose business was 
adversely affected, had given notice of their intention to termi- 
nate their contracts. They knew that in some cases those were 
merely precautionary measures, but they had, nevertheless, 
in consequence considerably reduced their expenses in every 
department in order to ensure their financial position by keep- 
ing their total expenditure on revenue and capital account 
within their income. The business on the Continent, which 
was small, had for the time being ceased. The steps they had 
taken should enable them, unless something exceptional 
occurred, to tide over the period of the war and be ready to 
avail themselves of their share in the improved trade condi- 
tions which it was generally hoped would follow. The direc- 
tors decided, on the outbreak of the war, to reduce their fees 
by one half during the period of the war. 

Mr. E. B. Ettice-Ciark seconded the motion, which was 
adopted without discussion. 


Burmah Electric Tramways and Lighting Co., Ltd. 


Tue directors’ report that for the year ended the 31st July, 
1914, the total gross receipts amounted to £20,335, and the ex- 
penditure under all heads to £11,592, leaving £8,743, out of 
which there has been transferred to depreciation account 
£4,000, leaving £4,743 plus £908 brought forward. 

In considering the question of dividend, whilst the directors have given 
due weight to the effect of the war conditions now prevailing, which has 
resulted in a decrease of £1,602 in the traffic receipts for the four months 
August to November, and which effect may continue to be felt during the 
whole of the current year’s working, they at the same time fully appreciate 
the desirability under existing circumstances of distributing as large an 
amount as is safely possible to the shareholders. Having regard to the sound 
financial position they recommend a 5 per cent. dividend on the preference 
shares, leaving £1,180 to be carried forward. While the prospects for the 
expansion of business under normal circumstances continue to be good, the 
traffic receipts have sustained a considerable set-back during the first four 
months of the current year. It is probable, therefore, that if the present 
adverse conditions continue, the earnings available for dividend on the pre- 
ference shares for the current year will show a considerable reduction. 

Against the reserve fund, which now stands at £16,879, will be charged 
the balance of the cost of the Diesel engine, represented by local freight and 


erection charges. 

Whilst the traffic receipts have increased by only £2, the sundry receipts 
for lighting, power, etc., show an increase of £1,188. Power expenses show 
an increase of £373, due almost entirely to the extra cost incurred in running 
the steam plant during the times when the No. 1 Diesel engine was under 
repair. The No. 2 Diesel engine is now in commission and is running satis- 
factorily, whilst a thorough overhaul of the No. 1 engine has been made under 
the supervision of the erector, who remained in Mandalay for the purpose. 

Mr. F. C. Kennedy, a director, has resigned owing to ill- 
healt and Mr. A. J. J. Pfeiffer has been appointed in his 
place. 

At the annual meeting, held on December 17th at the offices, 
1, Queen Victoria Street, E.C., Mr. C. Extis, who presided, 
said that the accounts showed a considerable improvement on 
the last year’s earnings, which then constituted a record. 
They had been specially pleased this year with the increase 
in the light and power receipts, as it was not anticipated. 
They had made new connections to a number of Mosques 
and Pagodas, and extensions to existing Pagodas, Government 
and Municipal Buildings, and European and native shops and 
houses. ‘They had entered into an arrangement with the 
Municipality for street lighting, and had also come to an 
understanding with them in regard to a proposed pumping 
scheme for working a number of wells to be sunk for the 
supply of water to the town, the preliminary operations for 
the sinking of one well having now been commenced, the 
results of which would determine whether the scheme would 
be proceeded with. The only item of expenditure which called 
for comment was the increase of £373 in the power expenses, 
which was due to the necessity for the increased use of steam 
sets while No. 1 Diesel engine was under repair. This would 
disappear now that they had got the second Diesel engine in 
commission and the overhaul of the No. 1 Diesel completed. 
Both the engines were running satisfactorily. Before coming 
to the decision regarding the preference dividend the directors 
gave the subject the most careful consideration, and considered 
that they were acting in the best interests of the preference 
shareholders in paying as full a dividend as was warranted 
by the results of the working for the year under review. In 
regard to the prospects for the current year, it was, of course, 
impossible to say what might be in store for them. They 
knew. how far their traffic receipts, which constituted the 
major part of their revenue, had been adversely affected for 
the first four months by the war conditions, and it was only 
reasonable to assume that they would~continue to show 
decreases for the remainder of the year. Their lighting and 


power receipts had, however, not shown themselves so sensi-’ 


tive to outside influences, and they were therefore hopeful of 
maintaining their revenue from this source, at least at the 
same figure as for the year under review, but they must 
expect that the combined results for the current year would 
mean that the earnings available for dividend on the prefer- 
ence shares would show a considerable reduction. 


Mr. H. R. KInDERSLEY seconded the motion. _ OFs 

Replying to questions, the CHAIRMAN said that with rege to 
the election on the board of a representative of the preference 
shareholders, he regarded such a suggestion as an insinuation 
that he and his colleagues had not looked after their interests. 
That was not the case in any way, their sole aim having 
always been to have regard to the interests of both classes of 
shareholders. They considered that four directors for a small 
company like that was quite sufficient. 

Mr. A. J. J. PFEIFFER, a director, replying to questions on 
the subject of the amount set aside for depreciation, said he 
did not think it could be said that the board had made too 
large a provision. He estimated that within about eight years 
from now it would be necessary to spend between £40,000 
and £50,000 on replacement of permanent way, cars, and over- 
head fittings, and so far they had only accumulated £16,000 
towards the cost. . 

The report was adopted. 


Mersey Railway Co. 


Mr. James Fatconer, M.P., presided on December 17th, at 
Worcester House, E.C., over a combined meeting of the four 
classes of debenture holders of the Mersey Railway Co. for 
considering and, if thought fit, passing a resolution approving 
of the provisions of the Bill deposited in Parliament for the 
purpose of extending the period fixed by the Act of 1910, by 
which the payment of interest on the debenture stocks, other 
than the Mersey Railway New First Perpetual Debenture 
Stock, shall be contingent on the revenue of the company. 

Separate meetings of each class of stockholders were then 
held, and a resolution formally approving of the Bill was 
passed at each. 


Official Notices re Companies.—Unless cause is 
shown to the contrary, the following companies will be struck off 
the register at the expiration of three months :— 

British Tungsten Metals Syndicate. 

Coal Substitute. 

Electrical Regulators and Economisers. 
Epicurean and Electric Café. 

Frank Suter & Co. 

Indestructible Accumulators. 

Indicating Fuse and General Manufacturing Co. 
Industria! Inventions Svndicate. 

International Electric Transport and Enterprise Co. of Alsace Lorraine. 
Kellogg Manufacturing Co. (Europe). 

Leeds and Bradford District Electric Railways. 
Reis Oil Fuel, Gas Producer and Burner. 
Scientific Illumination. 

Telephone Disinfecting Co. 


Douglas Southern Electric Tramways, Ltd.—The. 
net profits for the past year were £565, making, with £141 brought 
forward, a total of £706. The directors recommend a dividend of 
13 per cent. on the 7 per cent. non-cumulative preference shares, 
and £317 is to be carried forward. 


Fuller Accumulator Co., Ltd.—According to the 
Times, the directors report a net profit of £8,622, out of which it 
is proposed to pay a dividend on the ordinary shares at the rate of 
9 per cent., and to place to reserve fund, including £2,500 now on 
deposit at bankers, £3,344, 


STOCKS AND SHARES. 
Saturday Afternoon. 


SEEING that it is less than four days since we last described the 
Stock Exchange markets—and more particularly those connected 
with the electrical industries—it will be well surmised that there 
is not a great deal fresh to say this afternoon. One might descant 
at length, and with an inflammable vocabulary, upon the’conditions 
under which Stock Exchange men have had to conduct their 
business during the last few days of rain, cold, wind, hail, mud 
and similar samples of weather. But the able reader, if not the 
able editor, would probably put this down as padding, even if it 
could be worked up—the subject, we mean, and not the mud—in 
an interesting fashion. ' 

If there is any feature at all to be found in the departments 
with which we deal, it is the continued strength of stocks and 
shares connected with the manufacturing group. British Westing- 
house Preference are again better at 37s. 6d., while for Castner- 
Kellners, Edison & Swan and one or two others there is a wide 
circle of buyers. Electric Constructions, exceptionally, have 
moved back a little. People want to get shares as cheaply as they 
can, which is natural enough ; but with markets in their present 
condition, both buying and selling limits can easily be missed for 
lack of a little elasticity in the instructions of the client giving 
them. The re-opening of the Stock Exchange will certainly have 
the effect of enlarging all the markets, and therefore improving 
the position of the outsider, whether he wish to buy or to sell, 

The: Metropolitan Railway issue is said to have gone satis- 
factorily, but, so far, there is no definite information available as 
to the amount which the public have taken, The Ordinary stock 
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is quietly steady at 313. Central London Ordinary stands in the 
neighbourhood of 78, the Deferred at 76. Districts are 184. The 
South-Western 5 per cent. Preference stock, which was issued to 
pay for the electrification work now in progress, is too dear in 
proportion to the similar stock recently offered by the South- 
Eastern Railway; and holders of the first will be well advised to 
exchange into the second, since the latter may be expected to rise 
to a substantial premium, whereas the South-Western Preference 
can never go much above par, since it is redeemable at the Com- 
pany’s option at 100 in 5 years or 10. Underground Electric 
Income bonds keep very steady at 80 ; the £10 fully-paid shares are 
2, and the 1s. shares 6s. 3d. 

Mention was made here a fortnight ago of the energy and 
enterprise displayed by one of the gas companies in sending repre- 
sentatives to private houses in order to make suggestions 
as to what might be added for the convenience of the household. 
To one of these visits hangs an amusing sequel. The represen- 
tative duly called, and recommended two particular gas stoves for 
two rooms; and the householder decided to take one of them. 
He sent to the local office of the gas company, with instructions 
to have the stove fitted, but this local branch at first tried to 
maintain that the stove ordered was the wrong size, and, therefore, 
unsuitable, The householder laughed, and referred the matter 
to the head office, which confessed that, although their repre- 
sentative had suggested this very stove, the company had none in 
stock, its last few having been taken recently. Some sort of stove, 
however, was faithfully promised for the next day, but nobody 
appeared, though on the following day a workman arrived to 
take fresh measurements, and soon. Finally the stove was fitted, 
but only after an expenditure of time, muddle and misunder- 
standing that would have done credit to the Post Office Telephone 
Service itself. 

After which interlude, we may give our usual list of repre- 
tative stocks and shares in the various electrical markets :— 


Home Etecrriciry 


Brompton Ordinary os 8 Kensington Ordinary .. a 7 
do. 7percent, Pf, - London Electric .. 1 
Charing Gum 4 do. 6per cent. Ph. 5 
do. do. 43 Ph... ai do. do. 4Deb... 
do. city Pt, 4 os 
do, oe 86 44 per ‘cent. Pf. 
Chelsea 4 do. Deb... sa OBE 
do. 44 Deb, .. “OE do, Deb... 81 
City of London 143 St. James’ Pall Mall 9 
do. do. 6 per cent. Pt 13 do. do. T7percent. sien 
do. do. 5 Deb. .. 115 do. do. 8% 688 
do. do. 4% Deb... 8B South London... 8 
County of London 114 South Metropolitan Pt... Sie 1 
do. do. 6per cent. Pt 11; Westminster Ordinary .. os 
do. do. Ist Deb. 99 do. 43 PE ns <o 
do. do. 2nd Deb. - 
MANUFACTURING COMPANIES, 
Brit. West. Pf. .. 1g Electric Construction .. 10/- 
do. 4Deb... do. do, Pt. ne 1 
do. 6p. lien 38 Gen. Elec. Pf, .. 
do, 65Pf. .. | ae 
do. 4% Deb.  4%Deb. .. as 
Edison & Swan, £3 pd. .. -. 8/6 Telegraph Con. .. as as 
do. do. fullypd. .. 2 Castner-Keliner .. 


do. do. 4Deb. 60 


do. do. .. 60 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pf. co 108 Gt. Northern Tel. - 29% 
do Def, .. 22 Indo-Eurepean .. 
Chili Telephone .. q New York ‘tel. 97 
Tel... | Tel. Ord. oe 
Cuba Sub. Ord. .. oe oe ly 
do. Pf. ws Tel. Deb. .. . 
4 Deb.. 94 do. Pt. 
Tel. Ord. 1224 West India and Pan, .. oo 
do. 33 .. Western Telegraph oe 
do. 4Deb. .. 95 4 Deb. 
Globe Tel, and T. Ord. .. co a 
do, PE oo 
ForEIcN Trams, &c, 
Anglo-Arg. Trams Ist Pf. Bombay Electric Pf. .. 
do. 2nd Pf, oe ofl do. 44 Deb. 96 
do. 4Deb. we Mexico Trams. .. 45 
do, 44 Deb. 695 > 5 per cent, Bas, 70 
do. 5 Deb.. a 6 per cent, Bds. 


Brazil Tractions .. | Adeinae Sup. 6 per cent, Pf, . 5 dy 


do. 65 Deb... 


It will be noticed that County of London Preference have 
hardened to 11%, and, moreover, there has been a buyer of the new 
shares, bidding £11 for these. The bid seems to be a cheap one, 
and holders might wait for a more substantial price. A parcel of 
Hendon Preference changed hands at £5 a share a few days ago. 
Calcutta Electric Supply Ordinary are being dealt ia on the basis 
of 63, and the Preference at 43, the latter price representing the 
vresent value of Calcutta Tramways Preference shares, which have 
been in demand also. 

British Electric Traction Debenture stock changes hands, with a 
certain amount of freedom, between 88} and 89. The block of 
London Electric Sapply 4 per cent. Debenture stock which has been 
on tap for some time past is said to have been all taken by now, 
the sellers getting 88}, and sometimes better, for it. Details were 
given here last week of the coming issue to be made by the Mel- 
bourne Electric Supply Company; and it may be added that the 
present price of the Ordinary stock is 175, though extremely 
nominal at that. The Preference shares are 5% middle, and less 
difficult to negotiate than the Ordinary stock. Brazil Tractions 
have reverted to 61 after having touched 644, 

-Marconis keep firm at 17%, tender buyers occasionally giving this 
price for them. The American variety is better at 9s, 6d., while 
Canadians remain at 4s, The developments in Egypt, whereby 


that country becomes a protectorate of the British Crown, have 

had no immediate effect upon the prices of Egyptian industrial - 
issues ; and the Telephone Debenture stock keeps at 97. Eastern 

Extensions hardened to 12. Beyond this, there are no alterations 

worth noting amongst telegraph and telephone issues. 

The bombardment of the undefended towns of the East Coast 
by our cultured enemies gave rise to a little uneasiness amongat 
holders of Armstrongs and Vicars, although any nervousness 
which might be felt as to the safety of these two companies’ 
properties seems to be patently absurd. The prices drooped a 
trifle, though they have again recovered to their former figures of 
38s, 3d. and 34s, 3d. respectively. The rubber market is distinctly 
steadier than it was. There has been a little buying from the 
North, and, in addition, recent Stock Exchange legislation has 
forced upon the bears the advisability of seeking cover. Therefore 
a respectable number of rises stands to the credit of the rubber 
share market of the past day or two; and it is significant that not 
a few of the lower-priced florin shares are being inquired for by 
prospective buyers. 


MARKET QUOTATIONS. 


Ow1na to the war, the prices given below are, of course, more 
or less nominal, 


Wednesday, December 23rd. 


Latest Fortnight’s 
CHEMICALS, &c. Price, Ino, ey 
a Acid, Hydrochloric 4/6 ee 
ain Nitrico.. 19/- ee 
a » Oxalic eo eo per lb. 8d. 
a Sulphuric .. ee ber owt, 
a Sal £49 
a Ammonia, Muriate (large ‘orystal) per ‘ton £49 ee 
a Bleaching ” £8 10 oe 
a Bisulphide of Carbon .. 
opper Sulphate .. eo 
» White Sugar ee oo oe 
a» Peroxide .. ee ee oe 
e Methylated Spirit .. per gai, 
a Potassium, Bichromate, in oaske per lb. 7d. oe 
a Potash, Caustic (88/90 %) per ton ee 
» Chlorate .. perlb. 8d. te 
(for mining purposes — 
a Shellac percwt, 55]/- 
2 Sulphate of Magne per ton £12 eo 
a Sulphur, Sublimed Flowers .. £11 10 
ee ee 
Bods, (wniie 10/72 %) £1026 
Chlorate peri, 7d. 
Is per ton 45/- oe 
a casks .. per lb, Bd. ee 
METALS, &c, 
b Aluminium Ingots, in ton lots.. per ton £85 oe 
” ire, in ton lots #112 aA 
(1 to 14 8.W.G.) 
b Sheet, in ton lots .. es £112 ee 
Babbitt’s metalingots .. £50 to £221 
c Brass (rolled metal 2” to 12* basis) per lb, 84d, 
c Tube (brazed) 93d, 
asis .. oe oo 83d. 
Copper Tabes (brazed) .. ” 103d, 4d. inc. 
C » (soliddrawn) .. 103d. 4d. ine, 
gn selected) .. per ton £78 £2ine. 
gen eo ee £78 £2 inc. 
4 lytic) Bars oe 1 inc, 
Bheets £19 10 £2 10 ine. 
d w ods ” £67 10 £2 10 inc, 
d ” Wire per Ib, 75d. inc, 
f ee ee ee oe 
n German Bilver Wire ee 1;8 
Gutta-percha, fine.. eo 6/10 
India-rubber, Para fine .. 2/10 $d. inc. 
i Iron Pig (Cleveland warrants) .. pet ton 53/6 1/9 ine. 
g Lead, English £19 150 oe 
m Wire No. 28 per lb, 
Merow per bot, £1150 
e Mica in original oases) small .. per lb, 4d, to 2/6 = 
© oe ” 6/6 to 10/6 & up. ee 
Nickel, sheet, wire, ‘ko, ee Nom, 
p Phosphor plain cas' ijl to 1 
8 rolled bars & roi 1/02 to 1 
strip & sheet to 1/54 
Platinam ee ee peroz, 185)- 
d Silicium Bronze Wire ee per lb, 103d, 
r Steel, Magnet,in bars .. ee perton £65 7 
Tin, Block (English) ee £153 to £164 ee 
Wire, Nos.1to16 .. ee per lb, 2/2 
White Anti-friction Metels per ton £44 to £194 
Zino, (Vieille Montagne bnd.) Nom, 


Quotations supplied by— 


i Bolling & Lowe. 

k Morris Ashby, Ltd. 

1 Richard Juhnson & Ltd, 
m W. T. Glover & Co., Ltd 

a P. Ormiston & Sons, 

o Johnson, Matthey & Co., Ltd, 


W. F, Dennis & C 


a G. Boor & Co, 

b The British Aluminium Co., Ltd. 

c Thos, Bolton & Sons, Ltd. 

d Frederick r mith & Co, 

e F. Wiggins & Sons, 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co,, Ltd, 

g James & Shakspe 

& Edward Till & 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1914. 


The re-exportaat £29,447 reached something like their old form. 
The imports at £201,569 compare with a total of £167,195 in the 
previous month, the increase being more particularly due to the 
activity of the U.S.A. in machinery imports. Lamp, cable and 
fittings imports were less in value than in October. For the most 


In view of the times through which we are passing and the diver- 
sion of the manufacturing resources of our engineering firms from 
their normal channels, the November export returns are probably 
better than might have been anticipated, while the increase in the 
imports, especially from America, is quite understandable. part business with our usual customers showed some falling off ; 

The electrical exports from this country reached a total of in one or two cases abnormal business was due to telegraphic 


£349,254, as compared with £401,107 in October, there being a purchases, 

considerable falling-cff in the machinery sections, while goods, As regards the imports, the Scandinavian countries doubled their 
cables, fittings, &c., also reached higher values in the previous business ; Dutch, French and Italian imports fell off ; Belgium was 
month, On the other hand, some improvement is shown in the just represented, while the U.S.A. sent us some £199,000 worth of 
telegraphic, telephonic and battery exports. materia), of which £129,000 worth was machinery, 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Destination of exports and country consigning | of | 34 8 3 
Russia, Sweden, Norway and Denmark ... 144 | 2,257 433) 4,9§9 | ... | 1,661 |11,370 864; 198 | 302 122} 3,230 | 25,540 
Netherlands, Java and Dutch Indies eed 294 | 3,487 442 13 77 39 | 1,217 oe 36 « SEI ee 5,643 
Belgium ose 200 149 250 ace ee | 4,712 | 5,320 
France eee eee eee eee eee eee 212 4,334 84 eee ae 1,764 eee 19 86 1,058 eee 7,647 
Portugal eee eee ese 98 52 582 652 S86} 18 | 1,200; 221 3,507 
Spain, Canary Isles and Spanieh N. Africa... 59 140 46 17 46 | 1,050 50 24 aaa 9 81 1,603 
Switzerland, Italy and Austria-Hungary ... 67 | 253 | 88) 8 | 13 1,725 | 3,707 20} +270) 122 7,066 
see aaa 180 | [12,895 | 15,472 


Greece, Roumania, Turkey and Bulgaria ... | __... aie 
Channel Isles, Gibraltar, Maltaand Cyprus... |. 36 214 aaa 


U.S.A., Philippines and Cuba ees eco 506 ose 781 12 

Canada and Newfoundland ... aes ane 872 990 26&| 3,270 | .. 73 | 8,207 12; 648 nae aa 142 9,482 
British West Indies and British Guiana ... 26 19 21 85 | sce i 113 61 ida 9&| 309 682 
Mexico and Central America 15 ren 62 155 15 | 1,302 | 1,549 
Peru and Uruguay ... 839 | 230) ... | 457) 279 | 1.985 


Argentina ooo ass eee eee eee | 3,479 | 3,516 | 2,028) 210] 117 77 | 2,956 | 3,898) 1,567 18 | 9,684; ... | 27,550 
Colombia, Venezuela, Ecuador and Bolivia... 448] .. oe | 516] 47| ... | 186] 1,344 | 2,647 
Egypt, Tunis and Morocco ... “as PPP 882 385 102 Gi. 16 ean 911 «6 277 61 156} 542 3,332 
British West Africa ... | 46 12{ 14] 874/17,457 | 18,183 
Rhodesia, O.R.C. and Transvaal ... 892 S798. 819 | 5,160 123 7,559 
Cape of Good Hope ... | 921 | 222) 1,079] ... 453| ... 42] 4,824 | 10,206 
Zanzibar, Brit. E. Africa, Mauritius & Aden | ... | 107) 22 24 96 29 571 
Azores, Madeira and Portuguese Africa ... 76 19 120 72 300 
French African Colonies and Madagascar... 21 } 231 we 252 
| 
ChinaandSiam | 40 | 278] 757/102 | 31 | 3,006] 282] .. | 57} 18 ... | 4,753 
Japan and Korea 28 216 1,204 67 | 5,540 99 270 | 7,476 
India. ... |: 1,828 | 6,885 | 2,268) 852] 17] ... {17,891 | 3,276) 7,335 | 222 | 3,508] 3,833 | 47,415 
Straits Settlements, Fed. Malay States and 
| | 1,698 66} 93] 93} 199] 924] 5,642 
Hong Kong... 52 540 126) 220} 732 18) 40} 718 696 | 3,142 
West Australia 13 | 537 4) 163] ... 83} 106 | 2,280 
South Australia 7 738 | 566, 94] 159 | 177 719) 50] 12] 515 | 3,156 
Victoria cco wee | :1,012 | 9,153 | 562] 1,210] | 1,724 | 4,489 | 184] FOL | | 3,720) 1,082 | 23,787 
1,151 | 128 | 343 |10,681 | 165] 3,653 | 14 | 1,503) 1,694 | 33,243 


Queensland ... eee ace 484 
32 744 | 3,281 102} 405 «es 224, 322} 9,140 


New South Wales... eee eee eee 762 |12,091 | 1,058 A 
17 92, | ce 208 | 6,643 300 23 | 1,540} 156} 9,490 


New Zealand and Fiji Islands ove tee 502 | 853 | 1,502) 1,173 
Total, {15,954 |56,449 (15,234 16,278 581 |10,642 |96,123 17,588 16,691 |1,106 |26,399)76,213 |349,254 
| 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark ... 474 153 { e+ | 32 | 277 woe =| 4,655 eee 759 | 506 13,381 20,237 
Germany eee eee eee eee eee eee eee eee eee eve eee eee eee eee eee eee 
Holland... eee 48 250 | 3,675 |3,126 8 457 127 109 904 8,704 
France ... ese eee pre 115 $0 | 269 95 {1,587 122 7,304 |1,061 201 10 845 
Switzerland ... aco eee 74 240 | 66 2,169 | 3,428 852 222 7,064 
United | 48 | 530 | 1,612 [2,102 [21,409 | 107,¢68/ 2,354 [3,991 1,587 757 
Total, £ | 8,367! 1,641 | 865 | 5,427 17,092 | 2,177 |31,090 | 107,790|10,526 16,707 17,342 199,024 


Additional imports: Spain: carbons, £2,180 Victoria: electrical machinery, £18. Canada: electrical gcods, £13; wires and cables, 
£273 ; meters, £6; machinery, £23 ; carbons, £32. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


189 15,875 29,447 


1,359 6,610 


Various countries, mainly as above... eee ove | 71 


77 | eee | eee 


ToTaAL Exports: £349,254 TotaL RE-Exports : £29,447 ToTaL ImporRTS: £201,569 


Nore.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third column contains many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns, Imports are credited to the country whence consigned, which is not necessarily 


the country of origin, 


| | 24 | | eee {18,176 | 18,821 
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ELECTRICAL ACCIDENTS IN MINES FOR: 
THE YEAR 1913. 


(Concluded from page 834.) 


In the Northern Division there were no fatal accidents, 
but six non-fatal accidents. The Inspector, however, gives 
no particulars as to their cause, so that no lesson may 
be derived from them. 

In the Yorkshire Division there were seven separate 
accidents causing a loss of eight lives, two being on the 
surface and five below ground. 

Dealing first with those which occurred on the surface, 
one occurred whilst a derrick pole was being erected in 
order to lift some material for the building of a new 
hopper. 

The deceased was employed: holding one of the 
guide ropes clear of a travelling chain, and through 


the rope accidentally making contact with an electric - 


switch connected to a 5-H.P. three-phase motor at 
400 volts, he was electrocuted. Artificial respiration was 
resorted to at once, but proved ineffectual. The colliery 
electrician stated at the inquest that the switch had a wood 
cover before the accident occurred, but afterwards the lid of 
the cover was found wrenched off. There was no evidence 
to show exactly when or how the cover was displaced, and 
Mr. Nelson’s view, after visiting the colliery, was that if a 
serious attempt had been made to protect the apparatus 
from accidental contact when it was first installed, the 
fatality would have been avoided. 

In the other case, a boy of 13 years of age was sent from 
the coal screens on to a platform at the washer to assist another 
lad of the same age to clear away some dirt into a wagon 
standing below the stage. The platform consisted of a steel 


plate 10 ft. sq., with a dirt hole in the middle, the outer | 


sides of the platform being fenced by three rails to a height 
of about 4 ft. above the floor. About 2 ft. beyond one 
corner of the platform and fence, and 4 ft. 6 in. above the 
floor, bare copper wires to supply an arc lamp at 220 volts 
D.C. were carried by insulators on a projecting bracket. It 
seems both lads had been warned by the surface contractor 
a few days before the accident that the wires were dangerous, 
though they could not be touched without: deliberately 
reaching beyond the fence. After the lads had cleared 
away the dirt the deceased boy dared his fellow-worker, 
Sellers, to put his hand on the wires first, and, without 
_ saying anything, got on to the fence with both feet, grasped 
the wire with his right hand, and received a fatal shock. 

Had the wire been accidentally touched in any other way 
—for instance, by workmen engaged in painting ironwork 
—there would have been good reason for attaching blame to 
the officials for not providing against such a contingency, 
but as the deceased, after having been previously warned 
about the danger, deliberately reached beyond the fence in 
order to touch the wire, the management under such circum- 
stances were not to blame, though the accident illustrates 
the necessity for enclosing wires which exist within the 
reach of lads. 

Of the underground accidents the first resulted in the 
death of a young man 21 years of age. The deceased was 
walking along a girder inside an underground engine house, 
which was under repair, to convey oil to a motor man, when 
he stumbled, and, while endeavouring to recover his balance, 
grasped a lighting wire above his head, tore the wire out 
of a connector, and was electrocuted. The wires had been 
temporarily placed for lighting some fitters engaged in 
installing a motor. The electricity was generated at 500 
Volts Ac., but was probably about 440 volts pressure 
where the accident ocurred: As the wire was covered or 
taped over, he probably received the shock at the bare 
end, as the wire slipped through his hand. 

As the wires were not protected by a metallic covering 
they were not in accordance with the regulations governing 
the use of electricity. Had they been so enclosed the 
accident would have been avoided. It was stated, however, 
that the wires were in use before the new regulations came 
inte force, and were, therefore, exempted from the 
application of the new regulations. The risk attending 
lighting wires carrying unnecessarily high voltage has been 


‘of the coal cutter. 


commented upon by H.M. Inspectors of Mines, and trans- 
forming to low voltage has already been adopted in many 
instances. 

The second fatality was also a lighting accident, and 
occurred at Langwith Colliery, Nottinghamshire, where 
electricity was supplied on two systems—200 volts direct- 
current for lighting the pit bottom, and 550 volts three- 
phase alternating current, for motive power and in-bye 
lighting. The victim was a lad aged 14, who, while 
standing talking to a companion, accidentally touched the 
wire cage cover in which an electric lamp was enclosed, 
and received a fatal electric shock. The lamp was one 
of aseries of fuur supplied with 550-volt alternating cur- 
reat ; it had an iron base and a glass outer globe, protected 
by the wire cage referred to, and it was fixed by a wood 
screw to a prop, the lamp standing out about 10 in. hori- 
zyatally from the prop at a height of about 5 ft. 6 in. 

An examination showed impaired insulation of one of the 
leads, where it had been in contact with the metallic outer 
cover of the lamp, and on the holder itself there was 
evidence of fusing due to arcing. As the iron base of the 
lamp cover was unearthed, all the metal work, including 
the lamp cage, was no donbt alive at the time of the 
accident. 

At the inquest, the company argued that as the lamps 
in the circuit were only 125 volts (four in a series across 
500 volts), there was no need, under the Electricity Rules, 
to earth the lamps fittings. This position was untenable 


. and irrelevant, for the pressureof a circuit is not determined 


by the voltage of the apparatus connected to that circuit, 
but by the voltage of the circuit itself. 

As a result of this accident, and a subsequent visit to the 
mine made by Mr. Nelson, H.M. Electrical Inspector of 
Mines, accompanied by Mr. Charles D. Mottram, proceed- 
iigs were taken against the manager for :— 

1. Failing to “earth” (a) a lampholder; (0) a switch box in 
use in the mine, as requirei by Rule 8 (a), and 

2. For failing to protect (a) a fuse; (2) a switch in use in the 
mine, 89 as to prevent accidental contact by persons and danger 
from arcs, as required by Rule 10 Civ). 

The Magistrates fined the manager £1 and costs in respect 
to the unearthed lamp, but dismi:sed the other three com- 
plaints on payment of costs. 

The third accident occurred at a coal-cutting machine 
electrically driven. The cutter was of the disk type, driven 
by a 25-H.P. motor with an oil-immersed starter and reversing 
switch supplied’ with 5€0-volt, three-phase a.c. along 
nnarmoured cables for 300 yards, and armoured cable beyond 
to the gate-end box some 500 yards further in-bye. The 
shaft cable armouring was connected to an earth-plate at the 
surface, and to in-bye armoured cable by means of an old 
wire rope. The trailing cable contained an internal earth 
wire, connected at one end to the gate-end switch, and at the 
other to the machine frame through a centre plug. 

The deceased man was the authorised person in charge 
Some 30 yards of holing had been 
done during the shift, and as this was finished the 
cutting arrangements were made for running the machine 
back along the face. Deceased, in front, called out to a 
fellow-worker to switch on the current. The man obeyed 
and received a shock. Deceased then took hold of the 
handle and was electrocuted. The switch could be operated 
at either. end, and when a third man attempted to switch 
off he also received a shock, and, in consequence, had to go 
to the gate-end switch, 50 yards away, in order to make the 
machine dead. 

It seems that an “earth” on the machine had been pre- 
viously reported to the underground electrician, who, on 
making repeated insulation tests, reported that he could 
find no defect. The machine was then allowed to continue 
at work until the accident occurred, three hours later. 

When examined at the inquest, the electrician admitted 
that he had known of an intermittent earth on the machine 
before, and the tests he made would not indicate an inter- 
mittent earth. Mr. Nelson, who had previously investigated 
the accident, accompanied by Mr. Hudspeth, H.M. Inspector 
of Mines, informed the jury that the method of safeguard- 
ing against shock consisted of a wire connection of low 
resistance between the outer casing of the machine and earth. 
He further said that the failure of the safeguard in this 
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case was due to the high resistance of the earth wire and not 
to any lack of continuity. He recommended—and Mr. Nelson 
strongly agreed with him—that the voltage for portable 
motors should be transformed to something like 200 volts, 
in which case the risk of fatal shock would be very much 
reduced. The verdict of the jury was that deceased’s death 
was accidental, and no one was to blame, but they recom- 
mended that a lower voltage should be used, and that earth 
conductors of lower resistance should be put in. 

A fourth fatality occurred to a dataller named Alfred 
Taylor, aged 25. In the main gate of the South Tupton 
seam there was a Thompson conveyor at work upon a face 
of 140 yards in length. This conveyor working during the 
day, ran backwards and forwards along the face ; it had to 
be started, stopped and reversed about every six minutes, 
and was .worked by a 12}-H.p. motor geared down and 
situated in the cross road, 100 yards back from the face. 
The same motor also worked a coal cutter on the afternoon 
shift. The current supplied was at about 450 volts D.c. 

It seems that when deceased was running to knock the 
main switch out of the conveyor switch gear, he lost his 
balance, and through falling with his head on to an earth 
wire broke the connection on the coal-cutter switch, and, at 
the same time, pulled out the main lead of the coal-cutter 
box. This live cable came in contact with the metal of the 
switch-box, and the current by passing through Taylor to 
the controller of the conveyor, which was still earthed, 
killed him. 

Had the joints and the connections been properly made 
by lugs of sufficient mechanical strength to resist rough 
usage, this accident would have been avoided. Since the 
plant was installed the use of lugs had been compulsory by 
the new rales. 

The fifth acsident was the most serious of all, and 
involved the loss of two lives at a coal-cutting machine, 
electrically driven. The electrical supply was at 550 volts 
three-phase, 50 periods per second. The coal cutter of the 
Hard bar type, was situated 14 milesin-bye, ani there wasan 
estimated drop of 20 to 30 volts in that distance. Armoured 
cable wa3 used up to the gate-end box, and the earth from 
that point to the machine was by means of an extra core or 
cores in the trailer. 

Four attendants usually worked the machine, but on 
this occasion only three were present. The machine had 
been examined 01 August 11th by an assistant electrician, 
who reported it to be in good order. 

When commencing work on the night of the accident, the 
men proceeded to rack the bar out of the “cut” with the 
haulage off, for the purpose of changing the cutters. 
Trouble was encountered in switching on, and as the handle 
of the controller would not pass what the men termed the 
second “notch” (finger), the machine only moved slowly. 
One of the men was sent to report the matter to the foreman 
cutter, and on returning to the machine he found that the 
two men whom he had left there had been killed during 
his absence. Spaulton, the coal-cutter driver, was found 
lying against the front end of the machine with his 
shoulder against the face-fender, while his fellow-worker 
was found beneath the cutter-bar of the machine, mutilated 
beyond recognition by the bar. Sparks were flying from 
the revolving bar, and also coming from the plug-box. 

Investigations by Mr. Nelson, H.M. Electrical Inspector 
of Mines, and Mr. Fraser, H.M. Inspector of Mines, showed 
that the controller-handle had been forced from the first stop 
to the fourth, and that presumably in the process a con- 
troller ‘ finger” had been broken off. This finger, when it 
had fallen to the bottom of the controller, made contact 
between some live part and the frame of the controller, thus 
making (in the absence of an effective earth connection) the 
whole machine live. 

The absence of an effective earth connection was due to 
the fact that the earth conductor had been allowed to 
become detached from the plug-connector of the trailing- 
cable at the motor end. 

As regards the ineff-ctive earth connection, it looked at 
first sight as though there had been a serious deficiency in 
the upkeep of the electrical plant. But the evidence at the 
inquest showed that the trailing-cable plug in question had 
been examined by the electrician on August 8th, and 

Rule 14 (1) (aow General Regulation 131), clearly imposes 


upon the man in charge of a coal-cutter the duty of 
examining the trailing-cable to see that it is in proper 
working order before he begins his shift. 

Mr. Nelson was of opinion that it was almost impossible 


_ that the defect which was found to exist could have been 


caused during the shift, and, therefore, the balance of 
evidence inclines one to the view that the deceased men 
themselves put into use a faulty cable. 

Tn addition to the above-named fatalities, there were 
nine non-fatal accidents causing injury to 10 persons, as 
compared with 10 non-fatal accidents causing injury to 11 
persons in the previous year. Of the nine non-fatals, five 
occurred underground. One of these happened by the burst- 
ing of a thick peep-hole glass at a coal-cutter, and 
the breakage was thought to be due to the short-circuiting 
of armature lugs, which exploded inflammable gas produced 
by the heating of a shellac covering or varnish, which had 
been applied to the wires in several coats inside the coal- 
cutter. It was subsequently found that methylated spirits 
had been mixed with the shellac varnish. Another acci- 
dent was due to shock, where the trailing cable of a coal-cutter 
was not connected to earth. Of the surface accidents, one 
causing injury to two persons was occasioned by a spanner 
being dropped across live bus-bara. The short circuit 
thus caused threw out the switch, causing a large flame 
which badly burnt both men. 

In the Manchester district there were two non-fatal 
accidents, but no particulars are given by the inspector, 
whilst in the Liverpool district there were no accidents due 
to electricity, although electrical machinery is employed to 
the extent of nearly 22,000 H.P. 

In the South Wales Division there were one fatal accident 
and four non-fatal accidents underground, and one fatal 
and three non-fatal accidents on the surface. . 

The fatal accident underground resulted in the death of 
a pumpman. There was found to be a fault in the circuit 
which rendered the motor frame alive. The earthing of the 
motor frame was inefficient. Proceedings were taken for 
breaches of the electrical regulations, and the electrician 
was fined. 

The surface accident resulted in the death of a 
labourer, working near an electric haulage engine-house : 
when heavy rain came on, he and others went int» the 
engine house for shelter. When leaning on an iron fence 
surrounding the motor he must have put his hand on the 
stator leads, which carry a current at 1,750 volts. The 
leads were insulated, but a small hole was fouad in the 
insulation after the accident, and the deceased was seen to 
stretch his hand inside the iron fence in the direztion of the 
motor and in the neighbourhood of the place where the 
fault was subsequently found. 

No particulars are given of the non-fatal accidents. 

In the Midland and Southern Division two fatal and four 
non-fatal accidents occurred, and one non-fatal accident on 
the surface. As regards the non-fatal accidents no particu- 
lars are given. : 

In the first fatal accident, deceased was repairing in a pass- 
bye on the main haulage road, which has a wet floor, when 
he came into contact with a bare part of one of the power 
cables and received a fatal shock. The current was two- 
phase, and the voltage 200. The cables were suspended 
by strings from insulators fixed on the bars, and apparently 
the suspending strings had stripped off the insulation of 
the cable where deceased touched it. 

Mr. Nelson, who investigated this accident and sub- 
sequently attended the inquest, was of the opinion that the 
cab!es were too light for use underground, and that the con- 
ditions which obtained at the scene of the accident were 
perfect for an electric shock.. The cables did not comply 
with the existing regulations, but it was stated at the 
inquest that they were in use prior to June, 1911, and were, 
therefore, exempted from these regulations by Regula- 
tion 137 (0). 

In the other case the deceased was engaged in moving a 
concentric cable forward at the stall face, when from a stupid 
misunderstanding about the recognised signals, the current 
was switched on when he was handling the bare wires at the 
splicing. The switch-box was about 300 yards up the hill, 
and had a removable handle. Deceased ought to have 
removed this ani retained it. in his possession, but it 


| 
; 
f 
Be 
j 


866 


THE ELECTRICAL REVIEW. [Vol. 75. No. 1,935, DecemBzR 25, 1914. 


appeared to be doubtful whether he knew that the handle 
was removable. If not, it was clearly the duty of his 
superiors to have instructed him. The system was direct 
current at 580 volts. 

This accident would clearly never have occurred if 
reasonable and proper precautions had been taken. It 
emphasises the necessity for the entire control and direction 
of electrical apparatus during repairs or extensions being in 
the hands of a properly trained expert. The non-fatal 
accidents do not call for special comment here, further than 
that every one of them might have been prevented had 
proper care been exercised. 

It is also interesting to note that in this division the 
inspector instituted proceedings against the owner and 
manager for contraventions of the. electrical regulations, 
which resulted in convictions against the owner on all the 
charges, and fines amounting to £105 and £10 10s. costs 
were imposed, whilst the charges against the manager were 
dismissed. 


RECENT ADVANCES IN ELECTRICAL CRANE 
AND LIFT DESIGN. 


[COMMUNICATED. ] 


(Continued from page 831.) 


TURNING now to the electrical equipment which is 
necessary for the control of crane motors, it will at once be 
apparent that many of the controls which simply consist of 
more or less effective transpositions of, or modifications to, 
ordinary motor control gear, are not quite the best that can 
be imagined for crane service, inasmuch as such designs are 
far too fragile for such work under the rough handling to 
which crane gear is subjected. While it is impossible to 
convey in a brief article of this nature any idea of the 
almost multitudinous number of designs of crane-control 
apparatus which have been put into operation, it will be 
interesting by reference to one or two examples to show 
the lines on which the most recent practice hasadvanced. For 


the usual type of insta!lation where continuous and uninter- - 


rupted service under severe conditions is desired, the ‘* Vickers” 
ironclad crane panel made by the Electric and Ordnance 
Accessories Co., Ltd., of Birmingham, is a fair type, and it 


Fig, 4, 


has an additional advantage in its small size. The 
50-ampere panel constracted to control a four-motor crane 
measures only 10in. high by 20 in. wide by 9 in. deep, 
which is less than half the size of the ordinary panel, and 
accompanying this reduction in size there is a considerable 
saving in we‘ght, which is obtained wi hout impairing the 
efficiency. Fig. 4 shows the external appearance of this 
control panel with the front cover closed, while fig. 5 shows 
the apparatus open. It consists essentially of a double-pole 
main switch and fuses of a good “ make-and-break ” type. 
There are also three or four double-pole branch fuses, 
according to the number of motors, together with plug and 
socket with a double-pole tumbler switch and fuse for the 
inspection lamp and two pilot lamps. The main switch and 
fuses and branch fuses are enclosed in a cast-iron case, 
divided by a slate fillet into two sections, positive and 
negative, containing the branch fuses, and their respective 
positive and negative main leads. The mains are led to the 


lower jaws of the main switch, the other jaws of which are 
connected to copper bus-bars in each section. This separa- 
tion of the poles in the interior of the case is a most 
important feature, as it prevents any possibility of short- 
circuiting through carelessness. The case is made of 
cast-iron provided with lugs for fixing to the framework 
of the cage or any other suitable supports. The blade 
carrier of the main switch is provided with a double 
plunger engaging with inclines on the case in such a 
way as to give a good, quick make-and-break. The 
advantage of this construction is that the switch is 
unaffected by vibration in either the open or closed 
position: Mounted between the blades are the main fuses, 
and they can thus only be removed when the switch is in its 
open-circuit position, so that there is no risk of accidentally 


Fig. 5. 


touching the live terminals. The branch fuses are of the 
open wire type, and therefore easily and cheaply replaceable, 
mounted on bases of an exceedingly strong material, which 
is a good insulator unaffected by heat, and care is taken 
in the design to see that the fuses are of ample size to 
prevent the operation of one from affecting neighbouring 
fuses. The fuse termina!s are in line with the cable holes, 
and are especially designed to facilitate the rapid renewal of 
fuses and easy wiring. On the top of the case are mounted 


Fia. 6. 


pilot lamps to show when the motors are entirely isolated 
from the mains. The lamps are connected in series across 
the bus-bars, and are alight only when the switch isin and 
the branch circuits are alive. Fig. 6 shows a view of a 
typical crane cage fitted with the “ Vickers” crane panel, 
together with controllers which will now be discussed. 
These controllers in the case shown are hand operated, 
with running positions in either direction, the handles 
having a spring catch in their off position. In the base of 
éach carcass is a ball thrust bearing arranged to take the 
weight of the barrel, ensuring easy manipulation and pre- 
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venting the barrel from dropping from the fingers due to wear 
in the seating. The barrel itself is of -cast-iron assembled 
on a square steel shaft, and insulated therefrom by mica. 
The barrel contacts are of hard-drawn copper, and are 
so fixed by means of screws that they are easily replaced. 
The fingers consist of pressed brass carriers pivoted on to brass 
terminals, and provided with solid and substantial copper 
tips. Pressure is applied to the finger by means of a coiled 
spring fitted between the terminal block and the carrier, 
adjustments being made by a square adjusting nut, working 
in a screwed steel pin, the side of the nut butting against 
the shoulder of the fioger bracket, so that, except when the 
finger is lifted exceptionally high, it is impossible for it to 
turn and upset the adjustment of the finger. This arrange- 
ment, besides providing a self-locking device for the adjust- 
ing nut, at the same time makes it quite easy to alter the 
lift on the fingers or take up wear, simply by lifting up the 
end of the fioger and turning the nut by hand, no tools of 
any sort being required. The tips, which are of substantial 
design, so as to be able to withstand heavy spark wear, can 
be readily and cheaply renewed. Incombustible arc shields 
are placed between adjacent fingers so as to prevent any 
possibility of short-circuiting by arcs. 

The resistances have elements assembled on iron rods, 
from which they are insulated by mica. In the case of 
heavy-current resistances, these elements consist of cast-iron 
grids, but for lighter capacities, either the wire-woven net 
type is used, or the porcelain pot type resistance. In the 
latter pattern, heavy English porcelain tubes of large 
diameter, to withstand the rough usage, are wound with 
high - resistance wire, having a negligible temperature 
coefficient. Substantial cast-iron end-plates are fitted, and 
the whole resistance is held together by means of mild steel 
rods. Separate terminals clamped on to mica-insulated 
steel bars are fitted on this type. 

The type of controller used depends on the duiy and con- 
ditions under which the crane is required to work. For 
cross traverse and longitudinal travel, either a plain series 
controller can be used having power running positions in 
either direction, the regulation being obtained by means of 
resistance in series with the armature, or in the case of high- 
speed crane work, rheostatic braking may be employed to 
bing the crane quickly to reste For this purpose con- 
trollers are supplied having, besides the usual power running 
positions, several rheostatic braking positions in either 
direction. 

For the hoisting motion it is usual to have the controller 
provided with power running positions on the hoisting side 
and rheostatic braking points and a few power points on 
the lowering side. For foundry work where specially iow 
epeeds are necessary, a controller should be used having a 
few dead slow positions and ordinary series regulating posi- 


tions on the hoisting side, whilst on the lowering side the © 


control'er either may have rheostatic braking points and 
some power lowering positions, or it may be arranged in a 
similar manner to the hoisting side. 

On the controllers for conpound-wound machines, a 
special contact is arranged for inserting a resistance in parallel 
with the shunt field at the same moment as the main circuit 
is opened. On cranes where the duties are arduous and 
load heavy, it is usual nowadays to control the motors by 
means of solenoid-operated relay type gear. Fig. 7 is an 
illustration of a recent panel tozether with its operating 
controller manufactured by Messrs. The Electric and 
Ordnance Accessories Co., Ltd. Where this design is used 
the solenoid panel may be mounted at any convenient 
position on the crane, and only asmall master controller need 
be fitted in the driver’s cabin. This prevents any cramping 
in the cabin, and has the additional advantage that the 
master controller is much easier to operate than a heavier 
controller dealing with the main currents would be. Also 
as the making and breaking is necessarily quick, the spark 
wear and consequently the necessity for renewals is consider- 
ably decreased. 

The resistances may either be combined with the 
controller or separately installed. Where they are com- 
bined with the controller they may be either of two- 
minuté or five-minute rating, but where supplied separate 
from the controller they, may be either two-minute, 
five-minute, or continuously rated. They are designed to 


~ carry the full-load current on any step for the period men- 


tioned out of every 15 minutes with a maximum tempera- 
ture rise of 200° C. For crane work they are usually made 
either of the open type, when they are fixed in some out-of- 
the-way position on the girders, or the protected type, when 
they are required to be fixed in the cage; but they may be 
made weather-proof, provided they are not rated for longer 
than five minutes. 

For lift work, the control gear may be operated either by 
hand rope in the cage, car switch, or push-button. As a 
typical example of the rope-operated lift controller, we 
may refer to the standard design of the Electric and 
Ordnance Accessories Co., Ltd., who employ barrel-type 
gear identical with that used on their standard crane con- 
trollers throughout. The controller consists essentially of 
two barrels suitably interlocked, one being used for revers- 
ing the armature connections, and the other for cutting out 
the resistance connected ia series with the armature. When 


Fig. 7. 


the operating rope is pulled from the “off” to the “ full” 
running position in either direction, the reversing switch is 
set to give the required direction of rotation for the motor. 
As soon as this switch is quite home, a mechanical inter- 
lock releases the’ starting barrel, and allows a weight which 
is connected by means of gearing to the starting barrel and 
retarded by an adjustable oil dash-pot, to fall slowly. The 
first movement of this barrel closes the single-pole main 
switch, which is then held closed by the no-volt coil. A 
further movement of the weight gradually cuts out the 
armature resistance step by step until the motor is finally 
connected across the mains and running at full speed. 

The connections are so arranged that a limit switch may 
be coupled up in series with the no-volt coil, so as to pre- 
vent over-running of the lift in either direction, but when 
the controlling rope is pulled to reverse the lift, the limit 
switch, which had previously been opened, is automatically 
short-circuited on the controller, and so enables the motor 
to be started up. 

The interlocking is arranged so as to make the con- 
troller quite fool-proof, and to prevent any possibility of 
closing the main switch until the whole of the resistance is 
in serie: with the motor. With this design it is possible to 
use gate switches which prevent the lift from being started 
up unless all the gates are properly closed. For car-switch 
and push-button control, a combination of solenoid switches 
similar to those already described and an automatic solenoid- 
operated starting switch can be used. 

(To be continued.) 
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NEW PATENTS APPLIED FOR, 1914. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. Tompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


23,653. ‘‘ Method for localisation of bullets and other foreign bodies by 
‘means of X-rays.” G. G. Buake. December 7th. 

23,671. ‘‘ Telegraphic recorders and relays.” A. Ortinc & OrLING’s TELE- 
“GRAPH INSTRUMENTS SyNDICATE, Ltp. December 7th. 

23,675. ‘‘ Apparatus for electro-plating iron and steel plates with other 
metals.”? S. O. Cowper-CoLres. December 7th. 


23,676. ‘Electrical heating elements.” F, S. Grocan. December 7th. 

23,719. ‘Commutators of electric motors.” F. Scares. December 8th. 

23,726. “Electric fire alarm apparatus.” N. Benpixen & M. B. Mountain. 
December 8th. 

23,739. ‘Construction of electric switch.” J. Harrincton. December 8th. 


23,749. ‘ Protective arrangements for electrical systems.’? J. F. WATSON, 
E. G. Waters, & CALLENDER’S CABLE & Construction Co., Ltp. December 8th. 


23,759. Induction coils.” E. E. Cotiins. December 8th. 


23,761. ‘‘ Joints for metallic telegraphic posts and other like posts or poles. 
‘BuLters, Ltp., & H. C. R. Dacnatt. December 9th. 


23,778. ‘Electric thermostats.”” G. Witkinson. December 9th. 


23,791. ‘Electric ignition apparatus for internal-combustion engines.” 
C. B. Burpoy. December 9th. (Siemens & Halske Akt. Ges., Germany.) 


23,798. Process for banding projectiles.” S. O. Cowper-CoLes. Decem- 
ber 9th. ‘ : 

23,799. ‘‘ Process for rendering iron and steel surfaces incorrodible.” S. O. 
Cowper-Cotes. December 9th. 

23,804. ‘‘ Electric incandescent lamps.’’ N. V. PHILirS METAALGLOEILAMPEN- 
FABRIEK & G. Host. December 9th. (Convention date, June 11th, 1914, 
Holland.) (Complete.) 

23,810. ‘‘ Electric starters for internal-combustion engines.” A. H. 
Mipctey & C. A. VANDERVELL. December 9th. 

23,813. ‘‘ Safety apparatus for electric lighting installations.” Soc. ANON. 
DES AUTOMOBILES ET CycLEs Peucgot. December 9th. (Addition to 21,445/13. 
Convention date, December 16th, 1913, France.) (Complete.) 


23,819. ‘‘ Resistances.”” J. R. Quatn. December 9th. 
23,822. ‘‘ Telephone receivers.”” A. ROSENBERG. December 9th. 


23,865. ‘‘ Method and auxiliary apparatus for the working of telephone 
-systems.”” A, R. Upwarp. December 10th. 


23,868. ‘‘Slot-keys or slot-closing devices for use in dynamo-electric 
machinery.” C. B. Burpon. December 10th. (Siemens Schuckertwerke 
G.m.b.H., Germany.) 

23,873. ‘‘ Apparatus for controlling the lighting power of an electric light- 
ing plant.’? Soc. ANON. DES AUTOMOBILES ET CycCLES PeucroT. December 10th. 
(Addition to 9,175/14. Convention date, December 26th, 1913, France.) 
(Complete.) 

23,881. Electric connections.” Britis) Tuomson-Hovuston Co., 
December 10th. (General Electric Co., United States.) 

23,884. ‘‘ Electrically-actuated tools.” W. J. MELLERSH-Jackson. December 
10th. (Commonwealth Electric Tool Co., United States.) (Divided applica- 
tion on 18,738/14. August 17th.) (Complete) 

23,894. ‘‘ Serics-parallel controlling systems for electric motors and like 
apparatus.” G, R. Raptey. December 10th. (Divided application on 1,975/14. 
January 24th.) (Complete.) 

23,904. ‘‘ Lamp-holders and the like.” J. G. Hopcson. December 11th. 

23,914. Magneto-electric ignition generators.’”? W. C. Bertinc. December 
11th. (Complete.) 

23,917. ‘* Safety apparatus for electric-lighting installations.’? Soc. ANON. 
DES AUTOMOBILES FET CycLES Prucrot. December (Addition to 21,445/13. 
Convention date, December 26th, 1913, France.) (Complete.) 

23,930. ‘‘ Selecting devices for telephone or other circuits.” O. ImRay. 
December llth. (Siemens & Halske Akt. Ges., Germany.) (Complete.) 

23,938. ‘‘ Electric meters.’’ British THomson-Houston Co., Ltp. December 
llth. (General Electric Co., United States.) 

23,948. ‘‘ Electric cooking apparatus.’? H. H. Hotmes, C. H. Situ, R. C. 
Griessacu & Jackson Exectric Stove Co., Ltp. December 12th. 

Primary electric cells and batteries.” F. Westwoop. December 
12th. 

23,967. ‘‘ Reversing motor equipment for electrically-driven metal-planing 
machines and the like.’’ J. G. Stirt. December 12th. 


” 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. Tuompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 


26,546. ELEcTRiCAL RESISTANCES PARTICULARLY APPLICABLE TO ELEcTRIC HEat- 
ol ELEMENTS ADAPTED TO BE IMMERSED IN Liguips. F. B. Cox. November 

th. 

26,575. Switcurs. A. H. Curtis, F. N.- Pickett, V. M. 
Colton, & Igranic Electric Co., Ltd. November 19th. ; 
. 26,835. ELECTRICALLY-HEATED COOKING AND STERILISING APPARATUS. C, E. 
Hearson. November 2lst. 

27,249. Etecrric SwitcueS For TRAIN LIGHTING AND LIKE INSTALLATIONS. 
J. Stone & Co., Ltd., and A. H. Darker. November 26th. 

27,258. Ozoniser. B. R. B. Von Tagueeff. November 26th. (Septemb 

27,480. RECEIVERS FOR WIRELESS TELEGRAPHY. Marconi’s Wireless Telegraph 
Co. & H. J. Round. November 28th. 

ABSORPTION PyroMETERS. G. A. Alder & A. O. Cochrane. Decem- 
er Ist. 

28,004. SIGNALLING DEVICES FOR USE IN CoaL Mines. F. Smith. 4th 
1914. (June 4th, 1914.) 

29,245. TELEPHONIC Connections. S. G. Brown. December 18th. 


29,545. npicatinc APPARATUS FOR ELECTRIC MEASURING INSTRUMENTS. Ever- 
shed & Vignoles, Ltd., and S. Evershed. December 22nd. 


1914. 

2,629. MrTHop OF RENDERING WATER OR OTHER Liguip RApIO-ACTIVE. J. 
Landin. January 30th. (February 10th, 1913.) 

3,328. SECURING ARRANGEMENT FOR ELEcTRIC CABLES. St. Helens Cable & 
Rubber Co, and J. C. White. February 9th. 

6,303. APPARATUS FoR ItDICATING THE QUANTITY OF WATER IN THE HOLDS oF 
Snips, TANKS, OR FLOATING Docks, AND ELSEWHERE. A, G. Weyll. March 12th. 
(May 29th, 1913.) 

6,356. TELEPHONIC Systems. E. A. Graham, W. J. Rickets, & E. A. Sanftle- 
ben. March 12th. 

8,038. Exrctric Switcnrs. G. W. Hart. March 30th. (April Ist, 1913.) 

10,623. ELectric ConTroLLinc Devices. A. H. Curtis, A. H. 
Mackley, & Igranic Electric Co. April 30th. (Patent of Addition not granted.) 

10,868. ELECTRICAL CONDENSERS AND THE PROCESS OF MANUFACTURE THEREOF. 
G. Giles. May 2nd. (July 3rd, 1913.) 

15,195. WATER-LEVEL INDICATOR AND ALARM FOR BOILERS AND THE LIKE. 
M. B. Cooper. June 24th. 

7465. ConTROL SysTeMS For Etectric Motors. N. W. Storer. July 23rd. 
(July 29th, 1913.) 

19,192. Watt Junction Boxes For Exectric Castes. J. C. White & St. 

Helens Cable & Rubber Co. August 28th. (Addition to 22,198/13.) 


The Apprenticeship System at the Works of the 
British Westinghouse Co.—In summarising recently the report 
of the Institution of Civil Engineers on the education and practical 
training of engineers, we pointed out that several conferences had 
already taken place on this subject, although no definite scheme 
had yet been evolved. The question of trade apprenticeship hes 
not received the same attention, and it has been left largely to 
individual manufacturing firms to formulate and adopt their own 
systems, seeing that the original system in vogue in the early 
days of manufacturing has fallen into disrepute and become prec- 
tically obsolete. We have from time to time given details of the 
apprenticeship systems adopted in various works, and we give below 
an outline of the system in vogue at the British Westinghoure 
works, the source of our information being Mr, A. P. Fleming’s 
contribution to the discussion which recently took place at the 
Manchester Association of Engineers on “‘ The Education of Engin- 
eers.” The systém has not been in use long enough to show any 
very striking results, but the general method may be of interest to 
others who are considering the matter, 

Before being ‘ bound,” candidates for apprenticeship serve a prc- 
bationary period of three to six months in a works department, 
and then, if satisfactory, they are eligible for admission to an 
apprentice school provided in the works, in which about 300 youths 
are taught during working hours under the supervision of a body 
of instructors recruited from the staff of the company. 

The school work comprises two divisions, viz :—(1) General 
instruction ; and (2) trade instruction. The general instruction 
includes shop arithmetic, elementary physics and mechanics, pro- 
perties of materials, the names and uses of tools, explanation of 
shop terms, elementary ideas of cost, the importance of discipline, 
thoroughness and method, the prevention of waste, and sufficient 
knowledge of drawing to be able to read a blue print. 

In the second division matters which are more or less common 
to all trades are dealt with, and shop problems explained 
and discussed. A course of lectures is aleo given in each of the 
principal trades by shop engineers and leading foremen, dealing 
specifically with shop methods and processes, and with the manu- 
facture of certain classes of apparatus. 

The total period of instruction is planned to cover two years, 
the hours varying from seven per week in the elementary and two 
per week in the advanced section. All costs of tuition are borne 
by the firm, and the regular rate of wages is paid during the time 
spent in school, 

In addition to the foregoing, a special course of instruction, 
occupying about three hours each week, is given to youths who 
are “bound” as apprentice draughtsmen, and another course for 
those promoted to the testing departments. 

Instruction in book-keeping and costing is also given to juniors 
on the clerical staff. 

As regards practical instruction in the shops, this is in the 
hands of the foremen, whose interest in the youths is aroused and 
stimulated by the discussions which take place in the classes on 
their shop talks or lectures, ‘ 

The preparation of these lectures cannot fail to be of educational 
value to the foremen themselves, Records of students’ progress, 
ability, conduct and timekeeping are kept and marks awarded 
accordingly, The marks in copjunction with those obtained in the 


-school determine the apprentice’s standing. 


Youths showing exceptional therit are not necessarily kept in 
one department, and may be promoted to the drawing office or 
testing departments. They may also qualify by competitive 
examination to attend the Apprentices’ Day Course at the Man- 
chester Municipal School of Technology, the fees and expenses 
being paid by the firm in addition to ordinary wages during 
absence from the works. 

Whilst the foregoing system in its entirety is too elaborate for 
any but very large works, the apprentice school method of training 
with suitable modifications to suit local conditions is in operation 
in other works, It is, however, open to question as to whether or 
not these are the best lines on which to settle the general question 
of apprenticeship, and we regard all such schemes as merely tenta- 
tive, and serving as steps only in the evolution of a national 
system, which shall eventually take the place of the old system 
which has become obsolete owing to the industrial revolution 
brought about by mechanical methods of production. 
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Registered at G.P.O. as a Newspaper and 
Ai. 


Magazine rate‘ of postage. POURPENCE. 
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Onr. 
Oo,, Unter den Linden.—Telegraphic Address: Adeekay, London.” 


4& BG Code. 


Telephone Nos. 938 Holborn; Central 4426 (Editorial only,) 


MOULDED. INSULATORS 


Of all Descriptions. 


LITHOLITE, Ltd., 
65-57, Hackney Grove, London, N.E. 


CHURTON 


MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


CABLES AND WIRES. 
SWITCHBOARDS 
ARC LAMPS 


JOHNSON & PHILLIPS, 


CHARLTON, KENT. 


LTD. 


ELECTRIC LIFTS, 


PASSENGER, GOODS and SERVICE, of 
high-elass construction are manufactured 
throughout at prices enabling Electrical 
Engineers to secure business. 


G. BRADY & CO., Pott Street, Ancosts 


LANCASHIRE 
DYNAMO & 
TRAFFORD MOTOR 
CHES! Co., Ltd. 


IGRANIC 


ELECTRIC Co., Ld., LONDON &BEDFORD. 


ELECTRIC 
CONTROLLING DEVICES 


MANCHESTER. 
IRONCLAD SWITCHGEAR. 
M.E.M. 


Miptano Ecectric Mre.co., vo. 
REA ST. SOUTH, BIRMINGHAM. 


‘ENDEE’ AIR PUMPS. 
NORMAN ‘QUARTUOWATT’ 


HEATERS, 
ELECTRIC 


DICKSON, 
witer PRINGLE & Co. 


PUMPS. See p. xvi. 
LARGE STOCK KEPT FOR QUICK DELIVERY 


SHUNT REGULATORS, 
MOTOR STARTERS and all olasees of Resistance Werk. 
The SOLENOID REGULATOR Co. 


RALPH NEAL, 


Maker of Presses, Press Toole & Punches of avery 
description for Elastrical & Meshanioal Engineers 
Blanks, Washers, Press Piercings, Die Stampings in 
Steel, Brass, or any Material, for the Trade. 
LABELS & NAME PLATES A SPECIALITY. 


48 & 60, PERCIVAL STREET,. LONDON, E.C. 
Telephone—4948 Central. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


See Advertisement last week, Sup. 4. 


SITUATIONS VACANT, | 
WANTED, &c., 


See Sup. 9 to 13. 


SIGNS. 
Every style of Box, Letter, Flash, Mirror. 
LARGEST & CHEAPEST MAKERS in the TRADE. 


UNIVERSAL SIGN WORKS, 
82, Gray’s Inn Road, Londen, W.C. 


CONNOLLY BROS., Ltd., 


for 
WIRES AND CABLES, 


See Advertisement this week, p. iii. 


STONE'S ELECTRICAL INSTALLATIONS 


for RAILWAY CARRIAGES. 
50,000 COACHES EQUIPPED ALL OVER 
THE WORLD. 


J, STONE & COMPANY, Lid.. 
Deptford, London. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and. 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


SWITCHGEAR & 
COWANS, 


| 


SALFORD, 
MANCHESTER. 


THERMIT, LIMITED, 


27. Martin’s Lane, 
CANNON STREET, 
LONDON, E.C. 


Patent 
Alumino Thermic Welding Process. 


ARTISTIC SHADES 


In Silk, Lace and Paper, specially designed 
for use with Electric Light, &c. 


TAYLOR & CoO., 
40, Hatton Garden, London. 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


VICTORIA 
DYNAMO & 


CRAVEN HOUSE, 
KINGSWAY, 
LONDON. 
Send for Stock List of Motors ready for delivery. 


THE FULLER ELECTRICAL 
AND MANFG. CO., 


Makers of Motors and Dynamos. 
_ ALTERNATING CURRENT MOTORS 


A SPECIALITY. 
“Norfolk House,” Laurence Peuntney Hill, 
Telephone > Oity 2186. LONDON, E.C. 


“The SCRAP Value 
of Aluminium” 


See Transmission Book (pp. 26-7) by 
THE BRITISH ALUMINIUM CO., Ltd. 


109, QuEEN Victoria St., LoNDON. 


INGLEBY & CoO., 


* ELLAND ROAD, 


LEEDS. 
FOR DIRECT AND 


ALTERNATING CURRENT 
Delivery from Stock up to 56 H.P. 


Advértisement Index see page xxiv. 


LTD. 
= 


Telegrams: “Steamport, London.” E. S. HINDLEY & SONS, 
Telephone: 9804 City 11, QUEEN VICTORIA ST.,LONDON. . 
WORKS :—BOURTON, DORSET 


Babcock & W 


fiicox Boiler fitted with Patent Superheater and Chain Grate Stoker. 


THE ELECTRICAL REVIEW. 


GENERATING COSTS REDUCED 34% 


THE Advisers of one West Country electricity works were so 
impressed with the merits of the “* Hindley” High Speed Vertical 
Gas Engine that they recommended its substitution for the plant then 
in use. The change was more than justified as ‘generating costs” 
dropped from 1.06d. to 0.69d. per KW. (load factor 1 AT)—a reduc- 
tion of 34%. Write for illustrated booklet and specification.— These 
post free. 
q The Hindley Gas Engine is highly The set shown above is our 
efficient with either Town Gas or 6 cylinder Engine coupled to a 
Producer Gas. The system of forced 125 B.H.P. D.C. Generator. We 
lubrication is most satisfactory, and, build all sizes up to 300 B.HP., all 
apart from “ starting up,” which takes less of which are guaranteed. Please write 
than a minute, little attention is wanted. for illustrated booklet. 


Hindley Gas Engine 


HIGH SPEED VERTICAL TYPE. 


CENTRIFUGAL 
PUMP S, C Type. 


150 Feet in One Stage. 
High Efficiency. 
Belt or Motor Driven. 


Pulsometer Engineering Ce 


Write for List No. 361. 11, Tothill Street, Westminster,S.W. Nine Elms Iron Works. 


BABCOCK WILCOX, 


LIMITED. 
a9) PATENT WATER-TUBE STEAM BOILERS. 


11,100,000 h.p. Land Type for Stationary purposes. 
3,100,000 h.p. Marine Type Afloat. 


BABCOCK & WILCOX, LTD., also supply, as Joint 
Manufacturers and General Licensees with J. 
SAMUEL WHITE & CO., LTD., the WHITE-FORSTER 
BOILERS for Destroyers. Torpedo Boats, Pinnaces, 


Head Offices: @ ise). 
Oriel House, Farringdon St., London, E.C. 


Works :—RENFREW, SCOTLAND. - 
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TAPE” must best! 


TRADE MARK. 


Because moreof it is sold than of 
any other Insulating Tape in the World 
—there is a dig demand for it from those 
who want the best possible tape—they (ried the 
rest—but “BLACKLEY tare” was the only one that 
gave ABSOLUTE SATISFACTION—tha‘’s why it is 
used by most of the GOVERNMENT DEPARTMENTS— 
MUNICIPALITIES—RAILWAY COMPANIES at HOME and 
ABROAD—Zesides CONTRACTING FIRMS—and it is now sold 
under the above TRADE MARK recently granted by SPECIAL 
ORDER of the BOARD OF TRADE. Have you our LIST for reference ? 


PATENT PATENT 


ENAMEL ENAMELLED 


_INSULATED BELL 
WIRE. WIRE. 


CONNOLLY Bros 


MAKERS LTD 


INSULATED WIRE AND CABLE MANUFACTURERS 


BLACKLEY, MANCHESTER 


THOMAS 


ALL TVPES. REEL INSULATORS, 
GUY STRAIN INSULATORS, 


ALSO PORCELAIN PIECES T0 
CUSTOMERS’ OWN DESIGNS. 


SOLE EUROPEAN AGENT: 


JAMES W. GLADSTONE, 
74, Honor Oak Road, LONDON, S.E. 
Telegrams and Telephone: ‘* No. 1077 Sydenham,”’ London, 


—GENUINE— 


ATTRACTIVE 
PRICES. 


_ The Electrical Supplies Co. 


53, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W. 


Telephone: VISZORIA 


Write for Prices and Special 
Discounts. 
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STEEL MAGNETS 


BRITISH STEEL. 
BRITISH LABOUR. 


ANY PATTERN FINISHED DEAD DIMENSIONS, 


THIS INDUSTRY HAS BEEN CARRIED ) 
ON AT THESE WORKS SINCE 1884. 


We have the Best Modern Plant for Scientific Production. 


BERTRAM THOMAS 


Dick, Kerr Switchgear 
for Mines. 


HIS illustration shows one 

of our latest Gas-Tight 
Mining Switch Pillars, compris- 
ing Oil Switch, No load and 
Overload Release, Ammeter . | 
and two Trifurcating Boxes. 


Ask us to quote you. 


ICK, KER 


Head Office : ABCHURCH YARD, CANNON ST., LONDON, EC. 


Branch Offices : Manchester, Newcastle, Tokyo, Sydney, Johannesburg, Buenos 
Aires, Rio de Janeiro, Moscow and Milan. 
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THE WEIR TURBINE- DRIVEN FEED PUMP 


is the only rotary machine designed and developed 
in every detail asa boiler-feeding unit by specialists 
in boiler-feeding problems. 


It is not a centrifugal pump and a steam turbine mounted on a 
common baseplate, but a complete self-contained machine designed as a 
whole for boiler feeding—and boiler feeding only. 


The utmost simplicity in design has been attained: the shaft has 
no couplings; there are only two bearings, with a single-stage pump 
wheel and one set of pressure sealing rings. 


It is suitable for the highest degrees of superheated steam without 
internal lubrication. The material of every part is carefully selected 
to meet the conditions. 


Simple and reliable. Specially suitable for large units. 
Small weight and space occupied. Low maintenance cost. 


G. & J. WEIR, L=: Cathcart, Glasgow 


| 
| 


DIM your Lamps with 


DELCOBLAST 


and conform to present Regulations. 


Place Lamp in Solution for 30 seconds, and 
repeat three times, finally wipe over with 
a damp sponge. The Lamp will then give a 
subdued light that will answer all requirements. 
AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, H.M.O.W., 


POST OFFICE, THE PRINCIPAL BOROUGH COUNCILS 
AND LAMP MANUFACTURERS. 


PRICE OF SOLUTION. 
ONE PINT JARS. .. 4/- nett, Case and Packing 6d. 
ONE QUART JARS .. 7/6 
HALF-GALLON JARS ..14/9 ,, 9d. 


FROM ALL LEADING FACTORS, 


Or from the Sole Manufacturers, THE DAVIS ELECTRICAL CO., 17, Moor Street, Cambridge Circus, London, W. 


SILK COVERED SILK 


MANUFACTURED AT 


PLAIN AND COVERED 
ENAMELLED Telegrams : 
“POLIANITE, 
COPPER WIRES. HIGH 


Telephones: 
HAMPSTEAD 5360 & 1984. 


THE 


CONCORDIA 


ELECTRIC WIRE Co., Ltd. 


RESISTANCE 


. WIRES. 


NEW EDITION OF OUR 
POCKET TABLES 


_ RESISTANCE 


WIRES. 


NEW EDITION OF OUR 
POCKET TABLES 


now ready. 
Sent on receipt 
of Post 
Card 


now ready. 
Sent on receipt 
of Post 
Card. 


COTTON COVERED 


THE WIRE WORKS, 


GROWN PARADE, COTTON COVERED 
PLAIN AND ASBESTIN AND 
ENAMELLED RESISTANCE 


COPPER WIRES. WIRES. 


— 
| 
| 
i 
% | 
| | 
| 
8 
| 
| 
ster. | 
4 
{ 
(se) 
a 3 
1M THE YEAR : | 
1905 
WO 
4 
= 


2 


ONE GUINEA 


XMAS GIFT 


The Equipoise "Phone Arm 


puts your "Phone just where you want it. 


THE 


Sterling Telephone & Electric Co., 


LIMITED, 
216-212, Tottenham Court Road, London, W. 


Wrorks: Dagenham, Essex. 
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THE 


ROYAL NAVAL DIVISION 


(PuBLIC SCHOOL BATTALION). 


The Admiralty have given official permission 
for 1,000 University and Public School men 
to serve together asa Battalion for the above 
branch of the Service. 


This Corps will be strictly limited to 
University and Public School men. 


Those wishing to join must comply with the 
following Conditions, subject to their passing 
the necessary medical examination :— 
(1) To serve during the period of the War. 
(2) Must be between the ages of 18 and 35. 
(3) Mean chest measurement must be 
34 inches. 
(4) Minimum height to be 5 feet 34 inches. 
There are no expenses incurred by recruits, free 
kits and food being provided by the Admiralty. 


Recruiting hours from 10 a.m. to 5.30 p.m. 


Men are paid at the Service rate of 1/3 per 


diem. 


APPLY TO— 
6, 7 & 8, OLD BOND STREET, LONDON, W. 


Manufacturers of 


Telegraph and Telephone Supplies and Material, Electric Light Wires and Cables. 


Contractors to 
G.P.O., Admiralty, War Office, Railway Companies 
at Home and Abroad. 


The FULLER BLOCK Accumulators 


They are suitable 

for of 

Block Cells have 
the unique fea- graph and Tele- 
ture of holding phone Batteries, 
their charge for 
. moyeh longer Speaking Cir- 
period than ordi- cuits, and also 
nary Accumula- for all busy Tele- 
tors, and can be graph Circuits 
left for where a large cur- 

18 months rent is required. 
to Used by the . 

Post Office, 
British and 

attention. For eign 
Railways, 

&e. 


TELEGRAPH CELL. 


They are clean in action, compact as a Dry Cell, and require no 
attention. or re-charging for 9 months to a year where small 
currents are required. They can then be re-charged for about 4 
penny per cell. The Block Cells have a useful life for Telegraph 
working from 10 to 15 years. Owing to their high E.M.F. (2'2 volts 
per oa) one Block Unit will take the place of Two Primary Cells. 


TELEPHONE 


TELEPHONE 
CABLES. 


CONDENSERS. 


The Inert Cell is a Dry Battery that can be inverted with impunity 
and has no free liquid to escape. It leaves our Works with the 
active ingredients in a dry and latent state, and will remain in 
this cordition until required for service. It can consequently be 
stored for any period without any deterioratio&® whatever. When 
the Cells are required for use it is only necessary to saturate 
them with plain water and they become active immediately. 


$s: Fuller, Bow, London, or Blockoto, London. 


facto. WOODLAND WORKS, WICK LANE, BOW, LONDON, E. cast 623° east 028 
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ON Telegrams: “ELECTRIC, LONDON.” Telephone No. 3105 London Wall. 
AND SMITHS LIMITED. 
Ove 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 

to 
: CABLES and WIRES for ELECTRICAL PURPOSES. 
Jar. 

35. HIGH RESISTANCE ALLOYS. | 

EUREKA. NICKEL CHROME. PLATINOD. MANGANIN. 
es. 
ic Patent Enamel-Insulated Wires. Instrument Wires. 

per . FLEXIBLE CABLES and CORDS. 

TELEPHONE WIRES. TELEPHONE CABLES. 


| / \ 
PARSONS-SLOPER SECRET INTERPHONES 


FOR ORDINARY SINGLE LINE WIRING. 


25, Victoria St., 


NEWCASTLE. 


5 
ray 
= 5 - 
; 
90°F 
© | 
| 
/ ||| 
; 
i 
Faraday Works, 
LEICESTER. LONDON. 
Blackott © 116, Hope Street, 
GLASGOW. 
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Electric Kettle 


Electric Iron 


? Does away with ; 
: changing cold : 
: irons for hot ones. : 


? Boils water for tea : 
? —on the table, 


Saves time. Saves trouble. 


Substantial Profits 


are made by the energetic electrical dealer who 
stocks Westinghouse electric home comforts. 


Electric Toaster : 


Makes crisp 
: toast while the : : 
: kettle boils. ; : switch. 


Electric Radiator 


? Warm rooms at } 
: the turn of the : 


Just right. ? Secures comfort. 


Electric and Manufacturing Co., Ltd., 


THE BRITISH WESTINGHOUSE 


Long Millgate, Manchester. 


| Birmingham Glasgow | London | Leeds | Cardiff | om 


Newcastle- | Sheffield | Manchester 


WARDROP, 


2, Gresham Buildings, 
Basinghall Street, London, E.C., 


invite KEEN BUYERS 


to send their Enquiries 


and Motors—A.C. & D.C. 


MOTORS. 


EBONITE 


SHEET, ROD 
& TUBING. 


TONS IN LONDON 


Over 60 years’ 
experience in its 
Manufacture. Special 
articles made to order. 


‘Send us your ENQUIRIES. 


for all classes of Fans ao UL CA AN iT TE 


THE “Tr 


and GENERAL INSURANCE CoO., Ld. 


Established 1864, 


Head Office :—ST. MARY’S PARSONAGE, MANCHESTER. 
. Lendeon Office :—GO, QUEEN VICTORIA STREET, £.C. 


INSPECTION & 


INSURANCE of 
DYNAMOS, 
MOTORS, 
BOILERS OF ALL CLASSES, 
STEAM, GAS OR OIL ENGINES, 
HOISTS & LIFTS, &c. 
SPECIFICATIONS PREPAREB AND ADVICE GIVEN ra NEW BO/LERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c 
Economic Tests of Steam Power Plant, Investigations and 


Reports In Cases where Coal Economy, &c., Not Satisfactory 


EDWARD G. HILLER, B.8c., M.Inst.0.H., M.1.Mech.E., 
Engineer and General Manager, 
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THE PLECPRICAL REVIEW. 


TUNGSTEN STEEL 


for 
Permanent Magnets. 


| Write for 
Copy of report on Magnetic Test. 


EDGAR ALLEN & CO., Ltd., 


Imperial Steel Works, 
SHEFFIELD. 


TY. 
CARSON-EVANS LY 


FENCHURCH BUILDINGS. 
LONDON. 


NO GERMAN OR AUSTRIAN GOODS 


Producer Gas Engine, 
65 B.H.P. at 500 Revs. 


Telegraphic Address :—‘ THEOREM, PATRICROFT.” 


GARDNER 
Gas and Oil Engines 


Vertical High-Speed Type for 
coupling direct to Dynamos. 


From 5 B.H.P. to 120 B.H.P. 


L. GARDNER @& SONS, Ltd, 
Barton Hill Engine Works, 
PATRICROFT, MANCHESTER. 


NORRIS, HENTY & GARDNER'S, Ltd., 


87, Queen Victoria Street, London, E.C. 


Telephone No. 9702 City. 
Telegraphic { NoRNoDESTE, CANNON, Lonnon (charged 
Address: { as two words only). 


Glasgow Showroom: 45, BOTHWELL ST. 


NATIONAL RELIEF FOND. 


THE PRINCE TO THE PEOPLE. 
Buckingham Palace. 


“At such a moment we all stand by 
one another, and it is to the heart of 
the British people that I confidently 


make this most earnest appeal.” 


- EDWARD P. 


Subscriptions must be addressed to 
H.R.H. THE PRINCE OF WALES, 


Buckingham Palace, London. 


All letters may be sent post free. 


WELLS? OIL FILTERS.| 


Fitted with Sight-Feed Syphons, 


over 21,000 sovo. 


Invaluable to ALL Users of 
Machinery, Steam, Oil or 
Gas Engines. 

Pay first cost in a short time, as 
Dirtied Oil, which has hitherto been 


thrown away. can be filtered and 
used again and again. 


No. 1.—For users having only 
a smal! quantity of oil to treat 
(no syphon) 17-in. by 9-in. .. 35/- 
No. 2.—Capacity about 8 gals. 
oil, 22-in. by 10-in, .. 
No. 3.—Capacity about 6 gals. 
oil, 27-in, by19-in, .. TO} 
No. 4.—Ca; about 12 gals. 
- 110) 
189). 


oil, 86-in. by 16-in, .. 
No. 5.—Capacity about % gal. 
oil, 48-in. by 28-in, ee ee 
No. 6.—Settling chambers hold 
about 50 gals. oil, 60-ia, by 
in. ae -- 336/- 


LARGER SIZES MADE TO ORDER. 


WELLS’ OIL CABINETS 


Are made of tinned steel with galvanised 
iron bottoms, enamelled bright red. attrac- 
tive in appearance. 

The PUMP is of polished brass, sorewed 
into its place, and easily taken eut for 


filling the Cabinet from a barrel. 
OAPACITY. PRIOE. 
49/- each. 
39 
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A.C. WELLS & 6O., LONDON. 
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For Ships, Shipyards, Docks, &c. | 
Very Strong and Durable. | 


As supplied to the Principal 
Ship-builders and Steamship Owners. 


Universally copied but never | : | 
equalled or excelled. | 


We weave these and consequently 
can supply a First-rate Article at a 
Low Price. 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 
LONDON: 17, Victoria Street, Westminster, S.W. | NEWCASTLE-ON-TYNE : 1, Higham Place. 


GLASGOW : 43, Mains Street, Waterloo Street. ROTTERDAM: Zalmhaven, 25B. 
: SYDNEY, N.S.W.: 163, Clarence Street. 
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Prompt despate 


Kx Prompt dispatch of Rubber 
Insulated Wires and Cables is 


a feature of the Callender service, & 
large stocks being held not only at our ¥ 
Anchor Works, Leigh, Lancashire, but 
at each of our Branches throughout the 
United Kingdom. 


To efficiently deal with the expansion of our 
business within the County of London, we 
have opened a commodious . Warehouse 
situated at McLean's Buildings, New Street 
Square, E.C. (Telephone No. 1623 
Holborn), where immediate delivery can 5S 
be given of Rubber Wires, Cables, 
Tubing, Compound 
and Wiring 
Accessories 
generally. 


‘SISSON’ 


Patent High-Speed Enclosed 


SELF-LUBRICATING ENGINE. 


For Direct Coupling to Pumps, Dynamos, Fans, Blowers, &c. 


Fall Particulars on Application to— 


W. SISSON & Co., Ltd. 


ENGINEERS, 


GLOUCESTER. 


Tels.: ‘Sisson, Gloucester.” Tel.: No, 57. 


Read the following characteristics of the Lancashire Booster and 
you wiil appreciate our claim that it is the Best and Most Perfect 
Automatic Reversible Booster on the market. 


1. It can be adjusted to give nearly constant load on the 
generators, or it can be adjusted so that for a heavy overload the 
maximum load of both battery and generator are available. This 
is of the utmost importance in actual running. 


2. It will run equally well with shunt and compound generators. 


3. You can vary your switchboard volts when the booster 
is running, and the booster will adapt itself to the variations. 


4. It responds instantly to all sudden changes of load. 


5. It never hunts. It never tries to take the load off the genera- 
tor, and it never allows the battery to shirk its work. The 
generator and battery share their work properly and as you wish 
with the “ LANCASHIRE.” 


Fulfils all Requirements. 


TRAFFORD PARK —MANCHESTE 


6. It does not allow the current to come back on the generators. 
We do not even advise reverse-current breakers to be fitted, as 
they are not necessary. 


7. Batteries last well with the “Lancashire” Booster, because 
it is possible to arrange that they are worked in a proper manner, 
being neither under-charged nor over-charged. 


8. The “LANCASHIRE” stands up to overloads in the best 


possible manner. 


9. It runs at a moderate speed, and is of the highest class of 
material and workmanship. 


10. It is provided with laminated fields throughout giving ‘the 
quick reversal necessary. 


You can do with nothing less 


in a booster if you want good results. 
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pst the bustle of 
Lbbd) spirits, the stir of 
affection and the general 
call to friendliness which 
is happily heard in spite of 
the unusual circumstances 
now prevailing, the in- 
fluence of the season 
prompts a kindly view of 
human nature and reminds 
us to extend to all our 
customers, competitors 
and other friends our 
very best wishes for a 
Merry Christmas and a 
Prosperous New Year. 


a bee 


Simplex Conduits, Ltd. 


Manufacturers of the Simplex Conduit 
System and the Simplex Service. 
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STANDARD 
INSULATING 
VARNISHES 
COMPOUNDS 


are unequalled for ‘ 
maintaining perfect insula- 
tion in the windings of 
Electrical Machinery, and in 
preventing the deleterious pene- 
tration of moisture, oils, acids, etc. 


Standard Specialities are 
regularly used by the leading 
Electrical Manufacturing Firms, 
Lighting and Power Stations, 
Railways, Tramways, etc., which 


constitutes definite proof of their © 


practical utility. 


Catalogue and Expert Advice 
where necessary from 


PINCHIN, JOHNSON & CO., 
26 Bevis Marks :: :: LONDON,.E.C. 


& 


SWITCHBOARD 
INSTRUMENTS 


Lo 


ROUND DIAL 
SECTOR SHAPE 
EDGEWISE 


FULL PARTICULARS FROM 


ELLIOTT BROTHERS | CENTRAL B0CS.. WESTMINSTER. S.W. 4 
ESTABLISHED 1800 CENTURY WORKS , LEWISHAM., S.E. 


THE “RUGBY” 
CARBON FILAMENT LAMPS. 


PROMPT 
DELIVERIES. 


We make Lamps to Admiralty and other 
Standard Specifications. 


BRITISH MANUFACTURE AND BRITISH CAPITAL. 


The RUGBY LAMP CO., Ltd., 
Rugby. 


LONDON: The London and Rugby Engineering Co., 
Ltd., 10, Bush Lane, E.C. 
GLASGOW: J. A. Rudd & Co., 68, Gordon Street. 


NEWCASTLE-UPON-TYNE : ‘Matthew O. Heckels, 
Pearl Assurance Buildings, Northumberland Street. 


BRADFORD : C. J. Cass, 16A, Piccadilly. 


OMECT CURRENT VOL METER, 
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Over 300 Electric Light Station Furnaces 
stoked by GHOVEL TOKERS. 


PATENT 


Darlington, Southport, Tynemouth, Wigan, Harrogate, Bournemouth, 
Huddersfield, Batley (to mention a few), selected the ‘‘PROCTOR” STOKER 
and MOVING FIRE BARS to take the place of the expensive hand-firing 
method—they did so because money could be saved on the wages bill and cheaper 
“coal could be used also—another saving—so the money expended on the 
‘“‘PROCTOR” STOKER installation is all coming back, back agai? in the 
annual saving—but the ‘‘PROCTOR” STOKER has such a long working life 
that after handing back its own cost—it makes-a handsome PROFIT for the user! 
—while the cost of upkeep is not worth mentioning. 


‘‘PROCTOR’S”’ COAL ELEVATOR fitted with the PATENT RAM FEED 
BOOT—and used in conjunction with the STOKER—makes the Boiler House run 


JAS. PROCTOR, LTD. 
HAMMERTON STREET, 


IRONWORKS, itself. The RAM FEED BOOT makes every bucket carry a FULL LOAD 
y 
every journey—NO JAMMING can’ occur—and the WEAR and TEAR is 
BURNLEY. 75 PER CENT. LESS than in the ordinary elevator. 


OTHERS? 


VENTILATED ENCLOSED, 
TOTALLY ENCLOSED, 
PIPE VENTILATED or 
RAIN-PROOF TYPES, 

AT VERY SMALL COST. 


BECAUSE THEY 
CAN CON- 
VERTED FROM 
PROTECTED TYPE 


FIVE MOTORS 
IN ONE. 


WRIGHT & WOOD, LTD., 


century HAL] FAX. 


’Phone: 499. ’Grams: Motor, Hx. 


“Contractors to 


H.M. Post Office, War Office, : 
Admiralty, India Oftice, *Rebesi” (Reg.) System For all Purposes. 


Colonial and other 7 i 
Patented Systems *° 


Pneu LT a ti Cc Tu bes Automatic constant current Systems. 


High Pressure Systems For Long Distances. 


Government Departments, 

~ London County Council, Hand Power and Control Systems. 
British and Foreign 

Railways. 


Telegraph Instruments of Every Description. 


Sole Makers of Murray’s Multiplex System of Telegraphy 
and of “‘Rebesi” Patent Automatic Morse Recorder. 


phone: 12249 Central. 
Tele “Supra, Hox.; LONDON.” 


Codes A.B.C. 


REID BROS., ENGINEERS LTD., 
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LONDON: 49, Queen Victoria Street, E.C. 


Continuous Current 


DYNAMOS MOTORS 


for all industrial purposes. 


MANUFACTURED THROUGHOUT AT OUR WORKS AT OPENSHAW. 


PIPE VENTILATED MOTORS 


for wet and dusty situations. 


Note: Large doors, affording easy access. 
Packed joints throughout. 
Enclosed Terminals. 


Admiralty Bearings. 
Can be buried in dust. 


= CONTRACTORS TO ALL GOVERNMENT DEPARTMENTS. 


Specialists in 


Works 
Equipments. 
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ARMSTRONG, STEVENS 


WHITTALL STREET, 
BIRMINGHAM. 
PRICE on 
APPLICATION. 
THE 


EVERETT, EDGCUMBE 


is 
AN INSULATION TESTING SET 
OF MANY MERITS. 


(1) Moving-coil type, having pewerful working forces, quick but 
- dead-beat action, and requiring no levelling. 


(2) Long and open scale. 500 Vol 50 M : 
egonms. 

(8) Light and compuct. oits, g 

(4) Strong and hard-wearing. 


(5) A True Ohm-meler, not a mere volimeter scaled in ohms, therefore PRICE: 
accuracy not affected by variations in testing voltage. £15 (subject). 


(6) It is not a makeshift of foreign manufacture. 


London Office : 117, Victoria St., Westmins{er, onan Factory: Collindale Works, Hendon. 


AIR PUMPS 


with Patent Valve arrangement enabling Compressors to 
be used as vacuum pumps and vice versa. 


AIR COMPRESSORS. BLOWERS. 
VACUUM PUMPS. FANS. 

DESICCATORS. PORTABLE SETS. 
PNEUMATIC DESPATCH SYSTEMS. 


Contractors to H.M. Post Office. 


NORMAN DICKSON, PRINGLE & 


HOGARTH WORKS, BENNETT STREET, CHISWICK, LONDON, W 
London Office: 25, Victoria Street, Westminster, S.W. 
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SAVE THE 


OF CONTINUALLY RENEWING 


the ‘‘flex”’ on portable lamps, flat-irons, radiators, 


hot-plates and domestic utensils of all types. 


USE 


“THERMOID” FLEXIBLE 


(REGISTERED No. 361,096). 


“ Thermoid”’ Flexible is strong, heat resisting and flame-proof. It is con- 
structed so as to prevent kinking and breakage. It will save its cost again 
and again and you will earn the thanks of your customers by recommending 


it. A satisfied customer will buy his other apparatus from you next time. 


Hundreds of Contractors are buying 


“Thermoid” Flex. Are you? 


Prices and Samples on application. 


W. T. HENLEY’S TELEGRAPH WORKS CO., Ltd. 


WoNORTH WOOLWICH and BLOMFIELD STREET, ory LONDON WALL 
GRAVESEND. LONDON WALL, E.C. (7 lines). 
: Telegrams: “HENLETEL AVE, LONDON,” and “HENLETEL,” all Home Branches. 
PRINCIPAL COLONIAL AND FOREIGN BRANCHES: 
546-550, Collins Street, Melbourne. 13/1, Clive Row, Calcutta. Suipacha, 602, esq., Tucuman, Buenos Ayres 
61, York Street, Sydney. 7, Hummum Street, Bombay. 8, Jinkee Road, Shanghai. 
20/21, Standard Bank Chambers, Johannesburg. Coristine Buildings, Montreal. 31. Savoy Chambers, Cairo. 
19/23, Blair Street, Wellington, N.Z. Heerengracht 209, Amsterdam. Klara Nerra Kyrkogata 22, Stockholm. 


Delsiz Zade Han, Rue Achir Effendi, Stamboul, Constantinople. - 
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MAWDSLEY’S 


DYNAMOS MOTORS 


DURSLEY, GLOS. 
ZONE PATENT 


LONDON OFFICE: 25, Victoria St., S.W. (Messrs. Pooley & Austin). 


Manchester ,, 


Glasgow 
Birmingham ,, 
Leeds 
Belfast 


35, Grecian St., Broughton (Mr. G. B. Lowe). 


38, Bath St. (Messrs. Paterson & Service). 

“Works, Oozells St. (Messrs. Berry, Skinner & Co.). 
*Chambers, Dasinghall St.(Messrs. J.A.Boorman & Co.). 
7, North St. (Mr. J. Whaley). 


Dublin and South of Ireland: (Mr. W. W. Peet, Eastmount, Dalkey). 
N.E. Coast: Mr. Geo. Marley, Armagh House, Wallsend-on-Tyne. 
South Wales: Mr. F. J. Lyons-Davis, 23, Victoria Avenue, Cardiff. 


P 
4 
= | 
| 
i 
e 
e 
| 
i 
q 
j 
| 


December 25, 1944.) 


THE ELEOTRICM, REVIEW. 


VENTILATION 


263 


VENTILATING 
PLANTS 


keep the Factory cool in 
summer, warm in winter, and 
always fresh with the keen 
enlivening air of the open. 
They are designed and con- 
structed to give permanent 
satisfaction. Submit your 
problem to us. 


DAVIDSON & CO., LID., voi, BELFAST. 


HIGH-SPEED, 
FORCED LUBRICATION 
GAS ENGINES 


IN SIZES FROM 


30 te 1000 


Manufactured with the same 
care and by the same 
SKILLED ARTISANS as the 
WORLD RENOWNED 


BROWETT-LINDLEY 


STEAM ENGINES The WANGANUI BOROUGH COUNCIL 


400 B.H.P. GAS ENGINE. Just supplied to 
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CONTRACTORS’ 


COLUMN. 


[The following information is published in the interests of electrical contractors and others who are seeking for openings for new business. 
Considerable expense is incurred in the production of this column, and every care is taken to ensure that the information is new and accurate, 
but it will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be handled is very 
large, this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.] 


ABERDEEN.—Garden suburb for the Northern Garden Suburbs, Ltd.; J. R. 
McMillan, architect, 105, Crown Street. 

AYRSHIRE.—Hosiery factory, at Irvine (£2,000), for A. Cunningham, Ltd., 
Stewarton. 

BERWICK.—School, Magdalene Fields; M. 
Newcastle-on-Tyne. 

BIRKENHEAD.—Housing schemes, on Gilbrook Estate, North Road, and 
near Old Chester Road, Rock Ferry; Borough Surveyor. 

BIRMINGHAM.—School, Hall Green (£15,000), for the T.C. 

BITTON.—Housing scheme; H. H. Bennett, surveyor, R.D.C. Offices, 
Warmley. 

BLACKBURN.—Housing scheme; sanatorium; Borough Surveyor. 

BRECHIN.—Rebuilding portion of Glencadam Distillery; Gilmour, Thomson 
¢ Co., Glasgow. Additions to slaughter-house, for Corporation ; 
Burgh Surveyor. 

BURNLEY.—Rebuilding mill (410,000); Wm. 
facturers, Whittlefield. 

ee een hospital (£1,000); J. S. Pickering, surveyor, Town 

ll 


Martinson, architect, Moothall, 


Burrows, Ltd., cotton manu- 


tia Gs —Alterations, Station Hotel, for the Chesterfield Brewery 
Co., Ltd. Schools, Derby Road and Soresby Street (411,844), for 
the T.C 

CHORLEY.—Mill, for the ‘Ivor ” Mill Co., Ltd.; H. P. Kearton, director, 
5, Russell Square. 

CLYDEBANK.—Housing scheme, Kilbournie Road; G. Ross, Master of Works. 

DONCASTER.—Municipal buildings in Priory Place (430,000); isolation hospi- 
tal (£35,600); the Borough Architect. 

DUNDEE.—New school; J. Langlands, School Board Architect. 

EBBW VALE (Mov.).--Houses, for Woodside Building Club; F. G. H. Cooper, 
Secretary, Woodside, Briery Hill. 

ECCLES.—Fire station; Borough Surveyor. 

ERPINGHAM.—Children’s home; F. Scott, architect, 24, Castle Meadow, 
Norwich, 

FAILSWORTH.—Public baths and refuse destructor; Surveyor.to U.D.C. 

FERRYHILL (Sevcerietp).—Business premises, Back Lane, for Mr. Forster. 

FRINTON.—Additions to Sunnyholme, Harold Road, for Miss Pediey. Addi- 
tions to Norfolk Villa, Cambridge Road, for Mr. Harpham. 

GOSPORT.—Enlargement of Grove Road Schools, for the U.D.C.; G. R. 
Walker, Education Secretary, High Street. 

GREAT HARWOOD.—Mercer Hall (£13,000); Trustees of late Miss M. 
Mercer, Clayton-le-Moors. 

GREENOCK.—Tuberculosis Hospital; Burgh Surveyor. 

HADLEY.—Isolation hospital (£10,000); the Clerk, Shropshire Joint Hos- 
pital Committee, Wellington, Salop. 

HAMPTON.—Additions to the “‘ Royal Oak,” Oak Avenue, for Ashby’s 
Brewery Co., Staines. 

HARROGATE.—Garage, Victoria Road, for Mrs. Garland. 
Avenue, St. James’s Park, for H. Nichols. 

HEMSWORTH.—Housing scheme; Surveyor to R.D.C. 

HOLMFIRTH.—Housing scheme, for the U.D.C. (£3,285); P. N. Brown, 
architect. 

HORWICH.—Public conveniences; Surveyor to U.D.C. 
IPSWICH.—Extensions to refuse destructor, for the T.C.; F. Ayton, Chief 
Engineer. Additions at Sanatorium; Borough Surveyor. 

KIRKINTILLOCH.—Housing scheme; W. Marshall, Surveyor. 

LEEDS.—Club-house, for the South Leeds Recreation Club; H. F. Rhodes, 
secretary, 32, Barkly Grove. 

LEYTON.—School, Canterbury Road, for the U.D.C.; R. Vincent, Clerk. 

LLANRUG,—School, R. Lloyd Jones, architect, 
Carnarvon. 

LONDON (Frigesn Barnet, N.).—Alterations to the Railway Hotel, Friern 
Barnet Road, for Barclay, Perkins & Co., Ltd.,. Park Street, 
Southwark, S.E. 

(fortennaM, N.).—Additions to the ‘‘ Dagmar Arms,’’ Cornwall Road, 
for Whitbread & Co., Chiswell Street, E.C. Additions to build- 
ings, Fountayne Road, for the Mills Equipment Co., Ltd. 

N.E,).—Alterations to dairy, etc., Holmdale Road; F. C. 

and D. E. Dobbs, architects, 74, Stamford Hill, N. 

pores Hux, S.E.).—Building on site of 1, Devonshire Road; Nor- 

folk & Prior, architects, 4, Station Buildings, Catford Bridge, S.E. 


Villas, Hamilton 


for Carnarvonshire C.C.; 


LONDON — 

(BarNES, S.W.).—Houses, Sees Road; G. A. Gale, estate 
agent, 480, Fulham Road, S. 

(WanpswortH, S.W.).—Additions na Avonmore, Viewfield Road, South- 
field, for W. J. Penrose. 

(HAMMERSMITH, W.).—Tuberculosis dispensary; Surveyor, Town Hall. 
Shop and warehouse, 148, King Street; G. R. Saunders, architect, 
130a, King Street. Additions, the West London Hospital; E. F. 
Hall, architect, 54, Bedford Square, W.C. 


MANCHESTER.—Enlargement of Park School; R. P. Lodge, architect, 
A. 


Ridgefield. Extensions for Manchester Crematorium, Ltd.; 
Piggott, Secretary. 
MIDDLESBROUGH.—Alterations to premises, Corporation Road, for the 


Co-operative Society; R. J. Archibald, architect, Albert Road. 
MIRFIELD.—Council school at Northope; Education Architect, Wakefield. 


MORTOMLEY (near BarnStgy).—Re-instatement of Roman Catholic Church 
(47,000); the Trustees. 


NEWCASTLE-ON-TYNE.—600 houses, Walker; City Architect. 
ene .—Reconstruction of 5, The Drapery, for G. C. Dean, 
ailor 
OLD WHITTINGTON (Dersysuirt).—Village hall, for Miss Swanwick. 
OSSETT.—Extension of the Grammar School; Clerk to the Governors. 
PERTH.—Sanatorium for county; Dr. Graham, Medical Officer. 
PORTLAND.—Block of offices; Petter & Warner, architects, Yeovil. 
RAWMARSH.—Wesleyan Sunday School, at Ryecroft; Trustees. 


RICHMOND-ON-THAMES,.—Additions to cinematograph theatre, 5, Hill 
Street, for J. Mears. 


ST, HELENS.—Wholesale market in Bridge Street; Borough Surveyor. 


SCUNTHORPE.—Re-erection of Empress Model Lodging-house, Station Road, 
for T. East. 

SEATON DELAVAL,.—School, led Northumberland C.C.; C. Williams, Educa- 
tion Secretary, Newcastle-on-Tyne. 

SLOUGH.—Additions to the ‘‘ Crown,’ Langley, for Ashby’s Brewery Co., 
Staines. 

SMETHWICK.—Re-erection of portion of Credenda Works, Bridge Street, 
for J. W. Philiips & Co., Ltd., cycle accessory manufacturers. 


SOUTHAMPTON.—Additions to 202, Shirley Road, for G. T. Moody. Addi- 
tions to ‘‘ Holyrood,’’ St. Winifred Road; W. H. Masters, archi- 
tect, 8, Arthur Road. Additions to 126, St. Mary’s Road; Weston 
and Burnett, architects, 24, Portland Street. Houses, Newlands 
Avenue; Jurd & Sanders, architects, 23, Portland Street. Soldiers’ 
Hall, The Platform, Dock Gate; Rev. Neville Lovett, The Deanery. 


_STOCKPORT.—Additions to High Peak Isolation Hospital, Chinley; C. 
Flint, architect, 5, The Quadrant, Buxton. 

SWANSEA.—Additions to Nos. 5 & 7, Robert Street, for T. E. Bridgman. 
Rifle range, etc., additions at South Wales Hotel, for Wm. Evans. 
Rebuilding the Powell’s Arms, Morriston, for the Swansea Old 
Breweries Co., Singleton Street. 

SWINTON.—School clinic; W. J. Postlethwaite, Secretary to the Education 
Committee. 

TYNEMOUTH.—Alterations to 53, Front Street; A. B. Plummer, wohitet, 
3, Grey Street, Newcastle-on-T. yne. 

WALSALL.—Shops and barrel house, New Street, for T. Evans & Son, New 
Street. 

WEYMOUTH.—Business premises, St. Thomas Street, for S. Jackson. Garage, 
Horsford Street; Crickmay & Sons, architects. 

WHITBY BRIDGE.—Houses; Holt & Shephard, architects, 91, Carlton Street, 
Castleford. 

WISTANSWICK (Starrs.).—Place of worship (£1,000), for the Trustees of 
the Congregational Church. 


WOLVERHAMPTON.—School, Dagnall Street, for the Managers of St. 
Patrick’s Schools. Gymnasium, for the Governors of the Grammar 
School. Workshops, Lever Street, and shop, Green Lane, for the 
Globe Tank & Hurdle Co., Green Lane. Sh ops, Queen Street, 
for the Home & Colonial Stores, 2, Paul Street, London, E.C. 
Alterations to the Little Swan Inn, Horseley Field, for F. S. Hope. 


WREXHAM.—Extension, for Rhosddu Schools, Stansty, for Denbighshire 
C.C.; W. D. Wiles, architect, 42a, High Street. 


Telephone:—Holborn 5264. 


Telegrams: Seejasir,”” London. 


CONTRACT JOURNAL 


ESTABLISHED 1879, 


THE 


CONTRACTS OPEN, . 


RESULT OF TENDERS, 


Specimen Copy 6d. 


BUSINESS NOTES, 


&c,. 


Annual Subscription 26s. 


ADVERTISEMENT RATES ON APPLICATION 


r. PITMAN, 


127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 
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ENAMELLED WIRE. 
We are Manufacturers on a large scale of 
Enamelled Wires, which are prepared by 


aprocess of our own on machines of our 
design and manufacture. 


December 5, 1914.) 


The whole process, from the rolling of the 
copper billets. onward, to the completion of 
the finished wire, is carried out at our 
Prescot Works. 


The material is thus under our close 
supervision in all its stages, and high quality 
throughout is thereby secured. 


BRITISH INSULATED HELSBY CABLES, 


LIMITED, 
Head Office: PRESCOT, LANCASHIRE. 
Works: PRESCOT AND HELSBY. 


Branch Offices and Agents: 


LONDON—Lennox House, Norfolk Street, Strand. CARDIFF—1 and 2, Western Mail Chambers, 
MANCHESTER—Orme Buildings, Parsonage. NEWCASTLE-ON-TYNE—33, High Bridge. 
GLASGOW—260, St. Vincent Street. DUBLIN—17, Crow Street. 

BIRMINGHAM—9, Livery Street. BELFAST—11. Queen Street. 


LEEDS—Basinghall Buildings, Basinghall Street. 


Also at 


Melbourne, Johannesburg, Capetown, Durban, Montreal, Mexico, Buenos Ayres, Bombay, Calcutta, 
Rangoon, Singapore, Hong-Kong, Shanghai, Yokohama, Cairo, Amsterdam, Christiani 
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BASTIAN METERS 


FROM 1.O/G EAcH. 
Made In ENGLAND with BRITISH CAPITAL & BRITISH LABOUR. 


Buy the cheapest and most efficient meter on the market from : 


THE BASTIAN METER CO., Ltd., 


Bartholomew |_ Works, Kentish Town, N.W. 


ATION 


OFFICE, AND _ SHOWROOM, 


The advantages © No direct rays 
of diffused illumina- 
tionare fully obtained by 


the use of these Fittings. 
The Benjamin. Electric Lra. 


reach the eye, the lamps e 
being entirely covered by th 
specially designed Opal Bowl. 


1a Rosebery Avenue Lonpon E.C. 


Calor Electric Cookers and 


RED HOT o> 


Electric Light Fittings. 
Apply for New Catalogues Just Issued. 


TOWNSHENDS ART 


Works ucd Showrooms: London Showrooms 


HOLBORN VIADUCT. 


The Croft Granite, Brick & Concrete Co., rm 


CROFT, near LEICESTER, 
for CONCRETE ADAMANT SWITCH CELLS. 


WHY ! stock so many different sizes of 
EARTHING CLIPS? 


The Patent ADAPTABLE Earthing 
WH E = Continulty Ciip will fit any 
Size Cable, Conduit, or Pipe. . 
HANN & INGLE, 13, Albert Place, 


Bridge Street, Manchester. _(Or your Supplier.) 
Armature, Dynamo and Transformer 


Stampings, Plain and Slotted—to cus- 
tomer’s drawings or prints. Dynamo 
and Transformer Sheets, Swedish Iron 
Rods and Bars, black and bright drawn. 
TURNER BROS., 134, Upper Thames St., E.C. 


Telegrams: ‘‘ Sheetiron, London." Telephone: 355 Central. 


By J. W. WARR, A.M.I.E.E. 
60 
An invaluable book for the Motorist and Motor Cyclist. 2s. net. 
Post Free 2s. 2d. Of all Booksellers and of the Publishers— 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


. THE ELECTRICAL IGNITION OF PETROL ENGINES. 


MAGNETS 


Send Enquiries, with samples if possible, to :— 


LIONEL ROBINSON, 


3, STAPLE INN, 
LONDON, W.C. 


Telephone: Holborn 6323. 


(GENUINE AMERICAN) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


SEND YOUR ENQUIRIES FOR ABOVE TO: 


WOODSIDE WORKS, 


AUSTIN & HAYE 


9 HIGHGATE, LONDON, N. 


* Austayes, Higate, London.” Telephone: 1476 Hornsey. 


IVORY-IVORINE-BRASS | 
GERMAN SILVER-COPPER 
TABLETS for ALL PURPOSES 
Prompt Delivery Guaranteed 
ENDOLITHIC MFG. 
614 Fore Street 


LONDON: EC. 


— 


THE ELECTRICAL REVIEW’S 


Suggestions for dealing with 


APPARENT DEATH 


from Electric Shock should be in every Generating, 
Transforming and Motor House. 


THE HOME OFFICE REGULATIONS 


For the Installation and Use of Electricity in 
Factories, &c., now read as follows :— 


‘Instructions as to the treatment of persons suffering 
from electric shock shall be affixed ‘in all premises where 
electrical energy is used other than at low pressure, 
generated or transformed above low pressure, and in any 
premises at low pressure in which the Home Office directs 
that they shall be affixed.” 


— 


Mounted on Cardboard, 1s. each, post free 1s. 3d. 
Mounted on Linen, with Rollers, 1s each, post free ts. 2d. 


4, LUDGATE HILL, LONDON, E.C. 


MICA “MICA 


Cut or Uncut in Original Cases. 


Uncut and Slab Selected to Specified Sizes. 


Cut, Built up, Gauged, or Split to Exact Requirements. 
Soft, Hard, Clear, Stained, Spotted, Ruby, Green, or Brown. 


Splittings, Washers, Discs and Stampings of Every Kind. 
Speedy Deliveries. Urgent Orders Specially Attended to. 


D. SAROSLAW/7, 19, TOWER HILL, LONDON, E.C. 


<— 

 NAMEG M 
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THE BEST MEANS OF IMPROVING LOAD FACTOR: 


ELECTRIC VACUUM CLEANERS 


Price £15 - 15 - O, 


A THE “CLEVELAND” ELEcTRIc THE ‘‘APEX”’’ ELECTRIC 
SUCTION SWEEPER. SUCTION SWEEPER. 
D Price £6 = 15 O. Price £7 5. QO, 
UNEQUALLED 
FOR VALUE 
\ AND 
j EFFICIENCY. 
j EVERY 
= MACHINE 
\ GUARANTEED. 
j 3 LICENCED UNDER BOOTH’S PATENT. 
THE ELEcTRIC THE “SANTO” ELECTRIC 
\ SUCTION CLEANER. VACUUM CLEANER. 
Price £26 5 : 


A SPLENDID SELLING PROPOSITION FOR THE TRADE. 


DUNCAN WATSON 


Tel. No. : 4218 Gerrard. 62, BERNERS ST. LONDON, W. 


Telegrams: ‘‘ Ingegneri, London.’’ 
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METAL CORED & NON-METAL CORED. 


CAN NOW BE SUPPLIED WITH 


Rechargeable Accumulator - 7/6 


CARBON & METAL FILAMENT LAMPS} - - 4/6 


AND INSULATORS OF EVERY DESCRIPTION. L. E. WILSON & C®., 


10, Corporation Street, 
MANCHESTER. 


GABLES 


Telephone: No. 180, 


ELECTRICAL ACCESSORIES. 
DELIVERY From STOCK. 


SLOAN ELECTRICAL CO., LTD., 


12, GOLDEN LANE, LONDON, E.C. 


Manchester : 16, Jacksons Row, Deansgate. 


McCLURE & WHITFIELD, 
Telegraphic Address: ‘‘ Motors, Stockport.’ STO Cc K PO RT. 


(1. Mica and Mefal Construction. 
2. Two Springs of best qualify fempered steel, givingan — ed in under half-o minule. 
exiremely long _and-rapid break. In addition to these 7 Perfect insulation. 


Springs, a positive pull-out is 
3. Perfect aligomen 
sliding on’ square steel s 


wiring of the Swilch is accom Holdit 
5. The mechanism cufomalcally inlerlocked with the li ifab- specially deep countersunk bushes. 


_solulely impossi 


6. Indicating Cartridge Fuse. A blown fuse can be replac ) 


rovided on all Switches, 8. Contact Blades and fuses insulated from carriers 


P 
d by only moving parl — with best quality moulded mica. 
~ Glands are supplied of an 2. Being _removabie, ick. (Puncture volfage 10,000 volls per m/m). 
if plished ease. 10. Holding down insulated fron slales with 


 Toopen or dose the case unless the switch is off. I. Inferior of case insulaled by same molerial os 9.) 


Prices Particulars and Publications of the 


SAFETEE SAFETEE SWITCH Fuse 
Luton. The Safetee Controlling Appliances | 


LICENSEO UNDER BERRYS PATENTS, NOS. 28546-04 & 13443-09. 


“4 
up. 14 i : 
4 
1p.17 : 
25 
31 
: 
1 
a1 
Ip.¢7 
p.19 ‘HALF _ SIZE. 
6 
29 
1 
1 
: ‘ ; 
1 
50-H.P. PIPE-VEN ” 
1 TILATED ‘‘MERSEY” MOTOR. 
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Magnets. 
Allen, E., . Co., Ltd. 
Peace, J., & Co., Ltd, 
Robinson, Lionel 


lor & Co, 
Wiselns, F., & Sons 


Motors. 
Anglo-Colonial sering Co., Ltd. 
British Thomson-Houston Uo., 


Century Electric Co. 
urton, T'. Harding, & Co., Ltd. 
Orypte Blectrical Co. 
Co., Ld, 


Electromotors, Ltd. 
Co., Ltd. 


Gree! 

Hall, P., Co., Ltd, 
Higgs Bros. 

Hogan & Wardrop. 


Ingleby & Co., Ltd. 


Lancashire Dynamo & Motor Co., Ltd. 
Langdon-Davies Motor Co. 

McClure & Whitfield 

Mavor & Coulson, Ltd. 


Sandycroft, Ltd. 

: Power & Motor Co. 
Jun Electrical Ltd. 
Veritys, 

Vickers, Ltd. 

Victoria Motor Co, 


i 0 & 
Wright & Wood, Ltd. 


Motor Starters & Controllers. 


Bertram Thomas 

British Thomson-Houston Ltd, 
Donovan & Co. 

Blectric Control, Li 

Blectrical ‘Co., Ltd. 


Bilison, George 
Bleotrio Co., Ltd. 
Kesnor, Thos., & Co., 
, 
Solenoid Regulator Co. 


Veritys, Lad, 


xxvi 
Ball Bearings. 
Hoffmann Mfg. Co., Ltd. British Thomson-Houston Co., Ltd, 
dae Dorman & Smith, Ltd. 
Drake & Gorham, Ltd. 
Dugdell’s Patents. 
General Hlectric Ltd, 

Dynamos. 
af 

Victoria 
British Thomson-Houston Co., Ltd. 
Ebonite® 7 Mica. 
Cabinet Work, &c. 
Brown & Co. 
Dodimead, J., & Son, 
rook, H., 
Bruce Peebles & Co., Ltd, 
Engineers and Contractors 
(Electrical). 

Chains. 

Phillips, J. W. & J., Ltd, 

‘alsal! Electrical Co., Ltd, 
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GENERAL AND ELECTRICAL ENGINEERS, 10m Conia 
AND BOILERMAKERS. 


GATESHEAD. 


MANUFACTURERS OF THE 


WOODESON 


THE CLAIMS OF THIS BOILER HAVE BEEN FIRMLY ESTABLISHED 
AND RECOGNISED BY BOILER POWER USERS. 


me ADVANTAGES 


ALL heating tubes perfectly straight. 
NO joints exposed to heat of furnace gases, 


ALL parts of boiler free to expand. Woenmacn (Patusz) 
ALL heating tubes same length. 
EASY removal and replacing of tubes. pe ee 
MAXIMUM steam release area. semen gs or 
MINIMUM deposit in tubes. 

FREE access to all parts 

HIGHEST efficiency 


LONDON OFFICE: 
Fenchurch Street, 
E.C. 


Teleg. Address; ‘‘ Oyelope," Fen, London. 
SEND FOR CATALOGUE. ENQUIRIES SOLICITED. 


BRITISH CAPITAL. BRITISH MANAGEMENT. 
BRITISH MATERIALS. BRITISH LABOUR. 


66 
EXTRUDED METAL FILAMENTS of the LATEST TYPE 


ALL MANUFACTURED in our Factory at Southfields, London. 
The *Z” Electric Lamp Manufacturing Co., Ltd., 


Head Office and Sales Department: Orient House, NEW BROAD STREET, LONDON, E.C. 


Telegrams: “ TASCONIUM AVE, LONDON.” TELEPHONE: 20 CITY. 
Birmingham Office : Newcastle-on-Tyne Office : 
8, CHURCH STREET, COLMORE ROW. EMERSON CHAMBERS, BLACKETT STREET. 


WHOLESALE AGENTS:— 
VERITYS LIMITED, 31, King Street, Covent Garden, W.C., and all Depots. 
BAXTER & CAUNTER, Ltd., 219, Tottenham Court Road, W. 
SLOAN ELECTRICAL Co., Ltd., 12, Golden Lane, E.C., and Manchester. 


Can also be obtained from all Wholesale Houses and Electrical Cintrchates 
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CLASSIFIED INDEX OF ADVERTISEMENTS .— (Continued prom page xxvi.). 


Name Plates. 
Mfg. Go., Ltd. 


Reliance Engysaving Co., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Patent Agents. 
Raworth J. E. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
China Furniture Elec, Fittings Mfrs. 

0. 
Priee, Pow vell : 

Pulleys. 

Unbreakable Pulley & Mill Gearing 
Co., Ltd, 


Pumps. 
Drysdale & Co, 


Radiators, 
Smith, J. & W. B. 


Bertram Thomas, 

British Thomson-Houston Oo., Ltd. 
Igranic Blectric Co, Ltd, 

Isenthal & Co. 

Moy, E. F., Ltd. 

Walters, Austin, & Son. 


Screws and Terminals. 


sametnons: Stevens & Son, Ltd, 
Ltd. 

Moy, Ltd. 

Ross | A & Co., Ltd, 
Showell, E., & Sons, Ltd, 
Veritys Lid, 


Signs. 
Universal Sign Works _ 


Slate. 
Jones, Ly & 6c, 


Stampings. 
Harris, A. E., & Co, 
Jenkins, R. 
Sankey, J., & Sons, Ltd. 
Turner Bros, 


Steam Pipes. 
Dore & Co, 


Stokers. 
Bennis, & Led, 
Prootor, J., Ltd. 


Superheaters. 


Gordon, Jas., & Co. 
Superheater Units, Ltd, 


Switch Cells. 
Croft Granite Brick & Concrete Co. 


Bertram Thom: 
British ‘Houston Co., Ltd, 
Ferguson, Pailin & Co. 

eneral Co., Ltd, 
Holmes, J. H., & Co, 
Reyrolle 
Switehgear & oe (1911), Ltd, 
Veritys Ltd. 


Walsall Blectrical Oe., Ltd, 


Switches. 
Berry, Skinner & Co, 
Bertram Thomas. 
Bill, 8., & Co., Ltd. 
British Thomson-Houston Ce., Ltd, 
General Electric Co., Ltd, 
Lundberg, A. P., & Sons, 


-MoGeoch, W., & Co.,. Ltd. 


Seamless Tube Co.,, Lia, 
Moy, E. F.. Ltd. 

& Co., Ltd. 

Veritys Ltd, 


MISCELLANEOUS 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 9, &c. 


Tank and Girder Work. 
Braby, Fred,, & Co, 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


Poles. 
Armstrong, Addison & Co. 
Wade, R., some & Co., Ltd, 


Telephones. 


British L. M. Briossen Mig, Ce., Ld, 
General Ce., Ltd, 

Gent & Co, 

Graham, Alfred, & Oo. 

Sterling Telephone & Mlestrie Ge,, La. 
Veritys Ltd. 

Western Hleetrie Ltd, 


Tools, &c. 
Machine Tool Attachment Co, 
Taylor & Challen, Ltd, 


Tramway Supplies. 


British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd 

United Hlectrio Car Lid, 
Veritys Ltd, 


Transformers. 


British Thomson-Houston Oo., Ltd, 
Crypto Electrical Co. 


Turbine Pumps. 
Gordon, J., & Co, 


Turbines. 


Co., Ltd, - 
am 

wane & Chalmers, Ltd. 

Gilkes, Gilbert, & Co. (Water). 
Gordon, J., & Co. (Water), 


Typewriters. 
Oliver Typewriter Co., Ltd. 


Vacuum Cleaners. 


Rritish Vacuum Cleaver Co., Ltd. 
Magic Appliances, Ltd. 


Varnishes, &c. 


Sterling Varnish Co. 


Ventilation. 


General Electric Co., Ltd, 
Veritys, Ltd. 


Vulcanite. 
Carson, Dvans & Co. 


Water Recorders. 
‘Lea’? Recorder Co., Ltd. 


Welding. 
Thermit, Ltd. 


‘Wire (Covered). 
ag Insulated and Helsby Cables, 


Ouilender's Cable and Con. Ce., Ltd, 
Concordia Hlectrie Wire Co., Ltd. 
Connolly Bros., Ltd. 

General Cable Manufacturing Oo, 
General Electric Co., Ltd, 

Glover, W. T., & Co., Ltd. 

Hooper’s Telegraph and India-Rubbe r 


Works, Ltd, 
Liverpool Electric Cable Ce., Ltd, 
London Wire Co., Ltd, 
McGeoch, W., & Co, Lad, 
§t. Helens Oable & Rubber Ce., Ltd, 
Saxonia Electrical Wire Co., Ltd, 
Union Cable Oo., Ltd, 
Veritys Ltd. 
Western Hleetrice Led, 


Clifford, Charles, & Son, Led, 
Davis & Timmini By 
Duram, Ltd. 

Smith, F., & Co., Led, 


ANNOUNCEMENTS, 


for 


BRITISH MADE 


TELEPHONES, SWITCHBOARDS AND APPARATUS. 


Send for Particulars of our New 
INTERCOMMUNICATION TELEPHONE, 


Secret and Non-Secret, made entirely at our 


Works, Beeston, Notts., by British Labour. 


Head Office: 5, CHANCERY LANE, LONDON, W.C. 


Telephone: Holborn 5340. 


Agents for Scotland :—WATSON & WHYTE, 44, Robertson Street, Glasgow. 
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PATENT SERIES FLOW 


“UNIT” 


SUPERHEATERS 


For all Types of Boilers. 


Every Tube Detachable and 
Interchangeable. 


provide 


REYROLLE 


USES DISTRIBUTION BOXES 


HOME OFFICE RECOMMENDATION TYPE. 
25-amp. to 400-amp. WAYS. 


MANUFACTURERS | 


of all Types of 


SWITCHGEAR , 
MOTOR 
STARTERS, 
FUSES, 
WALL PLUGS, 


&C., &C. 


ROLL 


HEBBURN-ON-TYNE. 


. 
: 
- 
- 
j =, ay | j 
> 
| 
iT 
KING 
| Trex 
— 


THE ELECTRICAL REVIEW. 25, 


STANDARD WING NUTS. 


All these Goods are shown Full Size and kept in Stock. | 


LONDON. 


“CONDUCTIVITY, 


Telegraphic Address 


MMINS, 


Screw Manufacturers and Metal Merchants, 


YORK ROAD, KING’S CROSS & WOOD GREEN, LONDON, N. 


Made from Brass Stampings bright finished and base of nut faced. 


Telephone: 580 NORTH (2 dines). 


TAPPED WHITWORTH STANDARD. TAPPED B.A. STANDARD. 
2” ts” 3" 2” | 0 1 2 3 4 5 
2 3 4 5 6 7 8 9 || 3 3 2 2 1 1 


| 
4 
{ | 
ij Size. 
No. 


‘NOGNO’l ‘NHGavD LNAAOD DNIM 


‘NVHDNIWYIE NOLSV HNO LV 


“YOLOIN SNONOUHONAS ‘d*H OO€ AG 
SLIOA O02 LV ‘SdINVY OOS 
HOVS ‘SOINNVNAG OML 


‘LAS YOLVAANAD 8 


THE ELECTRICAL REVIEW SUPPLEMENT, 


‘SUAUALOWAANYWA 


"1g ‘shulpyng LS W439 “Koy sujyouy 100d 

| ‘IG : MODSV19 "1G : WYHONLLION 


December 25, 1944, 


“6S * 1018148 


- 4 
ie 
- 
\ 
: 
j 
me 
| 
faa] 


2 THE ELECTRICAL REVIEW SUPPLEMENT. [December 25, 1914, 


JOSEPH SANKEY 


Telegrams: ‘‘SANKEY, BILSTON.” 


SONS, LTD ALBERT ST. WORKS, 
ay BILSTON, STAFFS. 


Code: LIEBER’S Telephone: 115 BILSTON. 


Manufacturers of SHEETS and STAMPINGS of all 
Dynamos, Motors, Transformers, &c., and for Electrical Work generally. g 


STALLOY MAKERS OF 
Telephone A L L Y “LOHYS EXTRA.” 
“LOHYS.” 
Receiver “HYPERBIL.” 
Diaphragms. LOW HYSTERESIS. LOW EDDIES. HIGH RESISTANCE. “INSULINE.” 
Representative: ROBERT JENKINS, 57, Bishopsgate, LONDON, E.C. 
Telegrams: PERMEABLE, LONDON.” Telephone: 8205 CenTRAL. 


Price Lists 
from the 


HE ATHMAN 
LADDER CO., 
Parson’s Green, 
Fulham, 
London, S.W. 


POWER WITH ECONOMY. 


MIRRLEES-DIESEL 
OIL ENGINES. 


British Made. 


Best and most reliable for Electricity 
Works and Private Power Stations. 


ALL BRITISH. 


NEW LIGHTHOUSE RADIATOR 60., 


4, ST. MARY AXE, LONDON, E.C. 


ELECTRIC COOKING 


Most Economical, Most Efficient, Cheapest and Best. 
te “LIGHTHOUSE” «rc “AIRSHIP” 


RADIATORS 


are the Best Selling Lines ever introduced. 
ILLUSTRATED LISTS AND THE DISCOUNTS ON APPLICATION. 
LARGE STOCKS. PROMPT DELIVERY. 
ORDER NOW FOR COMING SEASON. 


aso HEATING APPARATUS. 


500 B.H.P Mirrlees-Diesel Engine. 


Buy from the Makers with the Longest Experience. 


MIRRLEES, BICKERTON & DAY, 


LIMITED, 
HAZEL GROVE, STOCKPORT. 
London Office: 122, Cannon Street, E.C. 


5-H.P. Drive on 9 in. centre all geared ‘‘ Parkson”’ 
Lathe—Messrs. J. Parkinson & Son, Shipley. 


IT STANDS ALONE 


FOR EFFICIENCY AND LONG LIFE. 
THE ROCKER-JOINT 


patented 
of Westinghouse-Morse Silent Chains 


constitutes a new departure in chain construction, embodying the 
principle of the ball or roller bearing. in which wear at the joint due to 
sliding friction is practically eliminated, thus reducing transmission 
losses to the minimum, and materially lengthening the effective life of 
the drive. 

NO OTHER JOINT IS LIKE THE ‘“ ROCKER-JOINT,.” 


Write for Catalogue FL—11 to the Manufacturers : 


THE WESTINGHOUSE BRAKE Ltd., 


82, YORK ROAD, KING’S CROSS, LONDON, NN 
On Admiralty and War Office Lists, — 
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KS C T 
D. 
28, West Campbell St., GLASGOW. ° 
Centrifugal Fans. 
Manufacturers 
r of every Highest Efficiency 
description of and First-class 
Workmanship are 
METAL the characteristic 
A features of the 
CABIN KEITH FANS. 
FURNISHINGS 
LAMPS 
AND 
ELEGIRIG Induced Draught. 
FITTINGS Mine Ventilation. 
Dust Removal. 
. Heating and 
Ventilating. 
ROOF FITTING FOR SALOON. Cooling, &c. 
ity ional No. 9260. 
Warwick Works, Coventry Rd., BIRMINGHAM. JAMES KEITH & BLACKMAN CO., Ld. 
90, Charing Cross Fd., LONDON, W.C. 27, Farringdon Avenue, LONDON. 


LAURENCE, SCOTT C°: 


Estab. 1884. NORWICH. 


Telegrams: ‘‘ Gothic, Norwich.” 
A.B.C. Code, 4th & Sth Editions. 
Engineering Cede, 2nd Edition. 

Telephone No. 246. 


Specialists 


Electrical Machinery 


for 


Ships ana Shipyards. 


— 
: 
No. 9-8. Switch-in-Cage or Automatic Push-Button Control. 
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Nat. Tel. No. 160 Worcester. bé 59 Contractors to H.M. Government: 
Telegrams: Q U A L i TY Worcester. 


Established 1814. 


FEEDER PILLARS. 
N.B. 


with 


Please 
give divided 
us up 
your interiors, 
Enquiries &C., &C., 
for also 
odd for 
sizes doors 
whether and 
taller i 4 frames 
or for 
shorter brick 
j 
or chambers. 
No. 1326 (Registered Design). 
MADE IN SEVENTEEN STANDARD SIZES, | 
BUT QUOTATIONS ALSO 
GIVEN FOR OTHER SIZES. 
Makers of 2 
. These Pillars are of very nice appearance, are thoroughly 
all kinds of good castings, and are very efficiently ventilated. Each Pillar is 
ORMER provided with two doors, hung on massive ornate malleable iron FEEDER 
eer hinges pivotted on § in. dia. Brass Pins, and each door is fitted 
PILLARS. with a good Brass Lock. The first six sizes measure 4 ft. high PILLARS. 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 
size 5, 4 ft. 9 ins. high above ground. The underground part of 
all sizes is 1 ft. 3 ins. long. CENT 
STANDARD SIZES : 
LAMP Inside Dimensions. Clear Openings of Doors, LAMP 
Size1 .. 19x 12ins. .. 88 X 16 ins. 
PILLARS. » fa 19 xX 88 X 165 ins. PILLARS. 
.... 88 % 19 ins. 
» 2 21% 88 X 17 ins. 
2a 21 xX 16 ins. eve 33 x 17 ins. 
» 2C 21 X 18 ins. X 17 ins. 
BRACKETS. oo 2b we 95 X oe. 86 X ins. CORONAS. 
» 3 ow. 25 X 16ins. .. 86 X 21 ins. 
99 “Sa” * ose 25 x 20 ins. eee 86 x 21 ins. 
» 3b .. 81 X 16 ins. 36 x 27 ins 
81 x 20 ins. .. 36 X 27 ins. 
CARRIERS. » 5S 42 X 88 ins. MANHOLES. 
” 6 eee 42 x 24 ins. eee 62 x 38 ins. 
Gee 36 x 30 ins. 46 x 30 ins. 
» 8 42 x 30 ins. 46 X 36 ins. 
se 36 x 36 ins. 42 x 338 ins. 
10 36 x 30 ins. 42 x 33 ins. 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, Limitep, 


ONLY ADDRESS 1 WORCESTER, ENGLAND. 
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lit 


Prompt Delivery Given. 


Made in sizes 4 H.P. to 50 H.P., 125/500 volts, open type, 


semi-enclosed type or totally-enclosed type. 


Open Type Panel. Semi-Enclosed Type Panel. Totally-Enclosed Type Panel. 


VICKERS 
MOTOR CONTROL PANELS 


consist of a Vickers patent ironclad quick break lever switch and fuses, mounted 
on wrought-iron runners, together with a Vickers Motor Starter. 


Switch is enclosed in a strong cast-iron case, and is unaffected by careless treatment. 
An important feature is that all live parts of Switch are effectively enclosed, and 
fuses can only be inserted or removed when cover is open. 


Totally-enclosed panels are watertight and dustproof. Can be used in chemical 
works or installed in exposed or damp situations. 


The Electric & Ordnance Accessories Co., Ltd. 
Aston, Birmingham. 


Agents: Agents: 
. LONDON: Glectrical Department, Vickers House, NOTTINGHAM: F. Mansfield, 197, Station Road, 
‘ Broadway, Westminster, S.W. Beeston, Notts. 


SWANSEA; W. Ogden Dayson, 1, Mount Street. 


YORKSHIRE and. THE TEES; F. MacCallum, 
Austhorpe Road, Crossgates, Leeds. 


MIDLANDS: Bill & Berry, 39, Gt. Charles Street, 
Birmingt 


MANCHESTER: R. Foster, 196, Deansgate. 
GLASGOW: J. & A. Anderson, 231, St. Vincent St. 
SHEFFIELD : H. E. Ridley, 19, Vainor Road. 
NEWCASTLE-ON-TYNE: T. J. Grainger & Co. 
Edinburgh Life Building, 21, Mosley 5treet. 
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ELECTRIC COOKING 
APPARATUS DE LUXE 


A new List, No. 264, is now ready, and will 


be sent post free on application. It gives full 
particulars of a new range of electric heating 
and cooking utensils of exceptionally good design 
and finish, and especially useful at the present 
gift-giving season. 
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MULTIPLE VOLTAGE IRON 


This Iron can be used on all standard voltages from 
100-250. It is therefore invaluable to travellers. 
Polished and nickel-plated. | Supplied complete 
with leather travelliag case, nickel-plated stand, two 
yards flexib'e wire, and B.C. adapter. 


Ref. No. H. 2249 22/- 


ELECTRIC GRILL. 


Heating Surface 73 =< 4% in 
No other electric cooking device is adaptable to a 
wider range of uses than this grill. It will boil, grill 
bacon, chops, &c, and make perfect toast. The 
heating element is close to the frame, ensuring a 
sp:ead of heat over the entire surface. One pan is 
two inches deep, and can be used above or below the 
element ; at the same time another dish can be pre- 
pared in one of theother pans. Highly nickel-plated. 
Ref. No. H. 2413 (with Connector)... sale 23/6 


We illustrate two popular lines—you will find details of KETTLES, TEA-BALL TEAPOTS, 
COFFEE PERCOLATORS, TOASTERS, &c., in List 264—lIet us send you a copy. 


Telephone : 
Gerrard 2291 
(3 lines). 


Telegrams: 
Secabilis Ox, 


London. 


TheNational GasEngineCo.,Ld. 


Grand Prix, Turin Exhibition, 1911. 


- NATIONAL” TANDEM VERTICAL TYPE 450 B.H.P. GAS ENGINE AND SUCTION GAS PLANT. 
These Engines are also built in sizes ranging from 300 H.P. to 1500 H.P. 


Suitable for working with: 
TOWN GAS, PRODUCER GAS, BLAST FURNAGE GAS and GOKE OVEN GAS. 


WRITE FOR CATALOGUE. 


Works & Office: Ashton-under-Lyne, MANCHESTER. 
London Showroom: 75a, QUEEN VICTORIA STREET, LONDON, E.C. 
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7} NEW “ERA” AUTOMATIC INTERPHONES 


Primax System. Induced Cross-talk reduced to a minimum. 
Y Permanent adjustment and Absolute Rigidity of the: Movement. 


British Made at Sterling Works, Dagenham. 
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210-212, Tottenham Court Road, London, W. 
Works: DAGENHAM, ENGLAND. 


The STERLING TELEPHONE & ELECTRIC CO., Ltd., 
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THE GENERAL ELECTRIC CO,., Ltd. 


Che Largest Firm of Electrical Manufacturers in Great Britain. 
KNOWN THROUGHOUT THE WORLD AS THE 


RECS TRADE MARK 


RECO TRADE MARK 


Manufsecturers and Suppliers of Everything Electrical, including— 


Complete Central Station Eavipment, Electrical Plant of every description, Motors, Dynamos, Switchboards, Switchgear, 
Measuring Instruments, “ Witton-Kramer” Portable Electric Tools, Lrills, Lifting Magnets, &c., kngineering Supplies, 
Electric Fans. Electric Lighting Supplies. Fixtures and Glassware, Osram Lamps, Robertson Lamps, Arc Lamps and 
Accessories, Carbons, Cables, Conduit. Wiring Outfits, Telephone and Telegraph Apparatus, Bells and Signalling Apparatus, 
Batteries, Heating & Cooking Apparatus, Electro-Medical Apparatus, Transformers, Advertising Signs, INuminating Devices, 


the whole of which are the varisus production of the following — 


&c., 


WORKS: 


Witton ENGINEERING WORKS 
BIRMINGHAM CARBON WORKS 
STEEL CONDUIT WORKS 

* FREEZOR” FAN WORKS 
PEEL WORKS 

ILEENE WORKS 

SALFORD INSTRUMENT WORKS. 
ROBERTSON LAMP WORKS 
OSRAM LAMP WORKS 

UNION STREET WORKS 
LEMINGTON GLASS WORKS 


Witton, near BIRMINGHAM. 

Witton, near BIRMINGHAM. 

Witton, near BIRMINGHAM. 

Witton, near BIRMINGHAM. 

Adelphi, Salford, MANCHESTER. 
Wheeley’s Lane, BIRMINGHAM. 
North George Street, SALFORD. 

Brook Green, Hammersmith, LONDON. 
Brook Green, Hammersmith, LONDON. 
Union Street, LONDON, S.E. 
LEMINGTON-ON-TYNE. 


HEAD OFFICE: 


67. Queen Victoria Street, LONDON, E.C. 


Telephone: No. 3600 London Wall (30 lines). Telegrams: 


“ Electricity, Cent. London.” 


Cablegrams : “ Polyphase,” London. 


STORES : 


CENTRAL STORES - - 
OSRAM STORES - 

Head Despatch Dept.: 
Export Dept. : 


- Witton Works, near BIRMINGHAM. 
- Union Street, LONDON, S.E. 


Upper Thames Street, 
27/28, Little Trinity Lane, LONDON, IE.C. 


HOME BRANCHES: 


Victoria Bridge - - MANCHESTER. 26, Bridge Street 
Electricity Buildings, 42, High Street - 
Church Alley - - LIVERPOOL. 4, Chapel Bar 
Angel Street - - SHEFFIELD. Womanby Street 


11a, Wellington Street LEEDS. 
71, Waterloo Street - GLASGOW. 


1, Victoria Street 
44, Wind Street 


ABERDEEN. 30, Gallowgate - 
BIRMINGHAM. ON- . 
NOTTINGHAM. 64& 66, Charlotte St. HULL. 

2 24, High Street - SOUTHAMPTON. 
CARDIFF. 

13, Trinity Street - DUBLIN. 

oo 42, Grand Parade - CORK 
SWANSEA. » Grand Parade - 


13, Queen Street - BELFAST. 


FOREIGN AND COLONIAL BRANCHES OWNED OR CONTROLLED BY THE G.E.C. 


EUROPE : 
GENERAL ELECTRIC DE FRANCE, LTD., 


10/12, Rue Rodier, PARIS. 


THE GENERAL ELECTRIC CO. (OF BELGIUM), LTD. 


17, Rue Neuve, BRUSSELS. 


GENERAL ELECTRIC DE ESPANA SA, 


Calle del Principe 16, MADRID. 


GENERAL ELECTRIC DE ESPANA SA, 


Calle Vergara, 5, BARCELONA. 


AFRICA: 
THE BRITISH GENERAL ELECTRIC CO., LTD. 


Corner of Loveday and Anderson Sts., JOHANNESBURG, 


THE BRITISH GENERAL ELECTRIC CO., LTD., 
83/89, Castle Street, CAPETOWN. 
AMERICA: 


ANGLO-ARGENTINE GENERAL ELECTRIC CO., LTD., 
1475/1483, Rivadavia (Plaza del Congreso), BUENOS AIRES 
(Argentina). 


AUSTRALASIA : 


BRITISH GENERAL ELECTRIC CO., LTD., 
257, Clarence Street, SYDNEY, (N. S.W.). 
BRITISH GENERAL ELECTRIC CO., LTD., 
590 & 5904, Bourke Street West, MELBOURNE (Victoria). 
BRITISH GENERAL ELECTRIC CO., LTD., 
8, Willeston Street, WELLINGTON (N.Z.). 


ASIA: 


THE GENERAL ELECTRIC CO. OF CHINA, LTD., 
16, Des Veux Road, HONG KONG. 
THE GENERAL ELECTRIC CO. OF CHINA, LTD., 
7, Jinkee Road, SHANGHAI. 
THE GENERAL ELECTRIC CO. (INDIA), LTD., 
14, Old Court House St., CALCUTTA. 
106, Armenian Street, MADRAS. 


FOREIGN AND COLONIAL AGENCIES: 


N.V. VAN DEN BERG & CO.’S. METAALHANDEL, 


163, Prinz Hendrik Kade, AMSTERDAM. 


SIDNEY NOWILL & CO., CONSTANTINOPLE. 

HUTH & CO., VALPARAISO (Chili). 

HUTH & CO., SANTIAGO (Chili). 

HUTH & CO., CONCEPCION (Chili). 

BARBADOS ELECTRIC SUPPLY CORPORATION, LTD., 


BARBADOS. 
NORMAN H. BELL, 83, Eagle St., BRISBANE (Queensland). 


10,000 EMPLOYEES IN VARIOUS WORKS 6 BRANCHES. 


COLTON PALMER & PRESTON, LTD., 

58, Currie Street, ADELAIDE (South Australia). 
GENERAL ELECTRIC ENG. CO., 

203 to 207, Murray Street, PERTH (W.A.). 
GENERAL ELECTRIC ENG. CO., KALGOORLIE. 
BULLOCH BROS. & CO., RANGOON (Burmah). 
THE BANGKOK DOCK CO., BANGKOK (Siam). 
KOLFF, VAN DER HOEVEN & BROEKMAN, 
SOERABAIA and DJOKJAKARTA. 
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per Word (minimum 1|s.). 


| THE “ELECTRICAL REVIEW” 


CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
Specific Articles of any kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 
Box Number and “Electrical Review" Address count as Seven Words. 


Three Consecutive Insertions for the Price of Two, if ordered and prepaid with first Insertion. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the “ Electrical Review” Office, applications for Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving incorrect Box Numbers will be destroyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C, 


OFFICIAL NOTICES, &c., 1s. per line in Column. 


| The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has by far the 
LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. . 


nunbr ARE FORWARDED NIGHTLY. 


Postages incurred are charged at cost. 


Unless otherwise instructed, ALL LET QWERS received in answer to Advertisements with a Box 


AUCTIONEERS 


_ and VALUERS of 
Electrical Works, Piant and Stock. 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, 16, Albert Square, 
London, Manchester. 


26. Collingwood Street, Newcastle-on-Tyne. 


EDUCATIONAL NOTICES, 
Latest time for receiving 9.30 a.m. Thursday. 


CRYSTAL PALACE SCHOOL OF PRACTICAL ENGINEERING. 


Principal- J. W. WILSON, M.I.C.E., M.I.Mech.E. 
'YF\HE NEW COURSE will commence on WEDNESDAY, JANUARY 
6th. New Students should attend at the School on the 
previous day between 10 a.m. and 1 p.m. for examination. 
Prospectus will be forwardéd on application to the REGISTRAR, 
School of Engineering, Crystal Palace, S.E. 6982 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.).. Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrricat Review address count as seven words. 


Where Arvertisements are fo be answered to a given numher at 
the ELECTRICAL REVIEW Office, zpeplications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instrucied, all letters received ir answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost, 


LL ‘‘U.E.C."’ Students have been recently successful in the 
higher engineering examinations, through Correspondence 
Courses arranged to meet special needs! Why not you? Write 
now for free Prospectus to UNIVERSITY ENGINEERING COLLEGF. 
(Five Advertisements below.) 1430 


M.I.E.E., A.M.I.C.E., A.M.I.M.E., Matriculation, . B.So. 
. (Engineering), secured with minimum expense and energy 
by ‘‘U.E.C.”’ individualised Correspondence Courses. Advice and 
guidance free.—Apply Advisory Secretary, UNIVERSITY ENGIN- 
KERING COLLEGE, 3, St. Mark’s Crescent, Regent’s Park, London, 
N.W. (Advertisements below also.) 1431 


SITUATIONS VACANT. 
Latest time for receiving 9.30 a.m. Thursday. 


#f letters ara not to be delivered to certain firms or individuals (it 
known), instructions to chat effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will 20 hie best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


SLEAFORD (LINCS.) URBAN DISTRICT COUNCIL. 


Electricity Works. 
MPROVER wanted to take charge of Light Shift and generally 
assist Engineer. 
Apply stating age, salary required, experience, &c., to the 
ENGIN‘ER, Electricity Works, Sleaford. 6976 


BOROUGH OF GILLINGHAM (KENT). 


Electricity Department. 


SHIFT ENGINEER. 


PPLICATIONS are invited for the above Vacancy. 
Applicants must have had previous experience in the parallel 
running of three: phase H.T. Plant and preferably Diesel Engines. 
Salary 32s. 6d., rising to 40s. per week of 48 hours. 
JOINTER. 


Applications are invited for the above Vacancy. 

Applicants must have had previous experience in jointing H.T. and 
three-core Paper Cables and able to do own Plumbing. 

Wages to commence 35s. per week of 48 hours. 

Applications for both above Vacancies to be addressed to the 
BorouGH ELECTRICAL ENGINEER, Electricity Works, Gil'ingham 
Koad, Gillingham, Kent, giving age, previous experience, and 
enclosing copies of three Testimonials. 

Canvassing will disqualify. 


(By Order), 
F. C. BOUCHER, 
Town Clerk. 
Corporation Offices, 
; Gardiner Street, 
Gillingham, Kent. 
December 21st, 1914. 6988 


ORRESPONDENCE Courses in mechanical, Civil and Electrical 
Engineering. Specially Reduced Fees during the War! 
Success guaranteed !—UNIVERSITY ENGINEERING COLLEGE. (Two 
Advertisements above, three below.) 1435 


LECTRICAL Engineering. — All branches, A.o. and 
‘*U.E.C.’"’ Correspondence Courses (for beginners or 
specialists) in Electricity Supply, Lighting, Power, Traction, 
Mining, Machinery and Apparatus, Electro-Metallurgy, Telegraphy, 
Telephony, ‘‘ Wireless.’’ Particulars free! Let ‘‘ U.E.C.”’ Experts 
coach you.—UNIVERSITY ENGINEERING COLLEGE. (Advertisements 
1434 


REE!! Send émmediately tor ‘‘U.E.C."" Prospectus of 
Specialised Engineering and Examination Training. Unique 
system! Record series of successes.—UNIVERSITY ENGINEERING 
CoLLEGE. (Advertisements above.) 1432 


ATHEMATICS weak? ‘‘ U.E.C."’ provides cheap and practical 
Correspondence Courses for Engineers. Prospectus free.— 
UNIVERSITY ENGINEERING COLLEGE. (ive advertisements ohare) 


Cheap prepaid Advervisciucuts are tuserted under this heading at the rate 
of One Penny Per Word (minimuia ls.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exrectricat Revikw address count as seven words, 


| Where Advertisements are to be arswered to a given number at 
the ELECTRICAL REVIEW Office, applications for names 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, allletters received in answer to advertisements 
with a box number are forwarded nightly. Postages incuired are charged at 


& TRAMWAY Company in South Wales require the services of a 
Night Car-shed . Foreman.—Apply stating age, experience, 
with copies only of references, to the RESIDENT ENGINEER, St. 
Helens Depét, Swansea. 6967 


VACANCY occurs for Pupil in Lighting and Power Station in 
South of Scotland, small premium.—6948, ELECTRICAL 


REvIEW, 4, Ludgate Hill, London. 
(Continued om next page.) 
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SITUATIONS VACANT.—Continued. 


“SITUATIONS VACANT.—Continued. 


RMATURE Winders wanted for South Wales, must be experts 

in A.C. and D.C. repairs.—State age and wages. Only first- 

class men need apply.—6809, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RMATURE Winders, two or three required for good class work 

(commercial motor chasrsis).—Apply stating age, experience 

and wages required, 6991, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


SSISTANT Electrician wanted for generating plant of India- 
rubber mills; must be experienced, and capable of taking 
charge of steam dynamos and switchboards.—State age, experience 
and wages required, GEORGE SPENCER MOULTON & Co., LTD., 
Kingston Mills, Bradford-on-Avon, Wilts. : 1449 


ASSISTANT for Publication and Catalogue Work of Electrical 
Firm ; should have had good education, knowledge of com- 
position, some electrical knowledge, and be systematic, and should 
preferably have had experience in writing articles for technical 
press.—Write stating qualifications, age, salary expected, earliest 

date can commence to PUBLICATION OFFICE, B.T.H. Co., Rugby. 
6981 


SSISTANT to Electrical Contractor near Manchester required in 

January, to canvass for electric light and electric power. Must 

have sound electrical knowledge and some practical experience, good 

address necessary.—State age, experience and salary required, 1420, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ABLE Jointer wanted, accustomed to lead-covered paper-insulated 
cable, and able to do own plumbing. Unmarried man 
preferred, owing to scarcity of houses.—Apply stating age, experience, 
wages required and giving references, to Mk. H. R. BURNETT, 
Corporation Electricity Works, Barrow-in-Furness. 6836 


ee required, suitable to take charge of 20-brake horse- 

power Ruston Proctor crude oil Engine with Dynamo, &c., 
at country house; cottage provided on estate. Married man, no 
chiliren preferred.—Apply, stating references, abilities and salary 
required, to 1438, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ITTERS wanted for Tool Room. Good all-round knowledge of 
jigs and press tools for general switchgear.—Full pa:ticulars 

of experience, age a.d wage, to IGRANIC ELECTRIC Co., LTD., 
Bedford. 6966 


OREMAN Overhead Linesman wanted, used to new construction 
work. Leeds district.—State wages, references, &c., TRAM- 
way SuppLies, Ltp., Woodhouse Lane, Leeds. 1380 


EAD of Works, Services Dept., Engineer wanted, with experi- 

ence of pattern making, joinery, smithy, tool-hardening, 
millwrighting, plumbing, electrical equipment, building, structural 
iron and concrete work. Scopeifor organisation. Salary £200—£250. 
—Write fully, HANS RENOLD, LTD., Manchester. 6983 


and Junior Assistants for testing electric meters, 

instruments and small general apparatus.—Apply, with parti- 
culars of age, experience and salary required, to Testing Department, 
B.T.H. Co,, LTp.. Lower Ford Street. Coventry. 6928 


NSPECTING Engineer required for 10,000-volt 3-phase power 
system of a power company, including cables, overhead lines 
and sub-stations. Applicants must have good technical training 
and knowledge of the operation of such a system. Salary £156 to 
commence. Good prospects for a suitable man.— 6971, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 
NSPECTOR wanted for abroad, to look after installation and 
operation of accumulators.—Apply giving full particulars and 
previous experience, age and salary required, to 6975, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


HARGE Engineer required for Traction Power Station. 
Applicants must possess high-tension, three-phase and D.C. 
experience, preference given to one with mechanical training. 
Salary 35s. per week,—State age. experience and references, 6918, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


HARGE Engineer wanted temporarily during the period of war ; 
experience H.T. alternating, and D.c. traction plant. Com- 
mencing salary 35s., increase after six months.—Apply at once, 
stating age and qualifications, enclosing recent testimonials, to 
BorovuGH ELECTRICAL ENGINEER, Cheltenham. 1441 


LERK required immediately, age about 20; good writer, 
accuracy at figures essential.— Write 6992, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ROYDON Mental Hospital, Upper Warlingham, Surrey.— 

_ Electrician wanted ; must be a reliable man, well experienced 
in running high-speed engines, electrical machinery and the care of 
a large storage battery. He must also be ecompstent to carry out 
repairs to bells, telephones and general wiring. Wages 35s. per 
week, rising 1s. per week annually to 40s. Appointment wil: be 
subject to the Asylum Officers’ Superannuation Act.—Application, 
stating age, whether married or single, when duties could be taken 
up if appointed, and giving full particulars of experience and qualifi- 
cations, together with copies of two recent testimonials, to be 
addressed to the MEDICAL SUPERINTENDENT, Croydon Mental 
Hospital, Upper Warlingham. Surrey. 6970 


wanted, London district, used to up-to-date 
projector work. State age, experience and salary required. 
Permanent to suitable man.—6668, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RAUGHTSMAN wanted at once, by large firm manufacturing 

all types of electrical recording instruments. One with 

previous experience of meter designing preferred.— Apply with 

particulars of age, experience and salary required, to 13875, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, smart Junior for Electrical Work in 
Coventry, one with good shop and drawing office experience 
preferred.—6977, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


I RAUGHTSMEN wanted (Midlands), for small Motors and 

Switchgear; permanency if suitable.—State age, experience 
and salary required, 1447, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


(Juniors) for Switchgear work.—State age, 
experience and salary expected, 6907, ELECTRICAL REVIEW, 


4, Ludgate Hill. London. 


EADING Hand wanted for storage battery works.—6987, | 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EVERAL Electricians wanted by contractor at H.M. Dockyard, 
Rosyth; preferably men used to ehipyard and colliery work. 
Wages rate 8d. per hour.—Apply, Messrs. EASTON GIBB & SON, LTD., 
Rosyth, Fife. 6984 


HIFT Engineer for Electric Power Station. Mechanical experi- 
ence essential. State age, experience and remuneration 
required. —6968, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


HIFT Engineer wanted, H.T. A.c. and turbine experience 
essential. Good mechanical training a recommendation. 
Wages 35s. per week to commence.—Apply stating age, full qualifi- 
cations, &c., and when can commence, to THE SGOTTISH CENTRAL 
ELECTRIC POWER Co., Falkirk. 6996 


UB-Station and Switchboard Attendants for 3-phase E.H.T. and 
D.C. Power and Traction Supply.—Apply by letter giving 
previous experience and salary required, to BURGH ELECTRICAL 
ENGINEER, Dellingburn Power Station, Dellingburn Street, 
Greenock. 6994 


UB-Station Attendant required; experience with rotary con- 
KJ verters, motor generators and batteries essential. Wages to 
commence 27s. 6d. per week of 56 hours.—Apply, GENERATING 
STATION, Tame Valley, Stalybridge. 6986 


UB-Station Attendants wanted temporarily to take the place 

of men serving with the Forces; wages £2 per week of 56 
hours, and overtime at single rates, and return railway fare on 
satisfactory completion of engagement.—Apply, with particulars of 
past experience to GENERAL MANAGER, Electricity Offices, Dunning 
Street, Sunderland. 6818 


WITCHBOARD Attendant required for a large Municipal 

Generating Station in Yorkshire. The appointment will be fcr 

12 months, with prospect of becoming permanent. Salary 25s. per 

week, rising to 303. should services be retained after the first year.— 

Apply stating age and giving full details of training and experience, to 
6930, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WITCHBOARD Attendant Wanted, pD.c. station; wages 20s. 
per week.—State age and experience and enclose copies of 
testimonials, MANAGER, Electricity Works, Leek. 1397 


WITCHBOARD Attendant required at once, with practical 
experience in the operation of D.c. Switchboard and power 
station running. Wages to start 22s. 6d. per week, rising at the end 
of three months’ approved service to 25s.—Apply stating age, experi- 
ence, and enclosing copies of not more than three testimonials, to 
City ELECTRICAL ENGINEER, Winchester. 1440 


RAUGHTSMEN, experienced, wanted for Controllers ‘and 
Starters, or Switchboards.—Write, stating age, experience, 
salary required, to ELECTRIC AND ORDNANCE ACOESSORIES Co., 
Ltp., Cheston Road, Aston, Birmingham. 6899 


LECTRICAL Company in Manchester District requires imme- 
diately several Draughtsmen for Power Transformer, switch- 

gear and instruments.—State full particulars of experience and 
salary required, to 6897, ELECTRICAL REVIEW, 4, Ludgate’ Hill, 


London. 


: LECTRICIANS.—Two or three wanted immediately for Chop- 
well Colliery. Permanent employment. Must have good 
knowledge of high and low tension a.c, and D.0. work. Colliery 


houses provided for suitable men. County rates. Colliery work- | 


ing good time.—Apply by letter to ENGINEER, Chopwell Colliery. 
Co. Durham 6889 


WITCHBOARD Attendant for medium size Power Station 
wanted at once. State age, qualifications, experience and 
salary.—6969, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Man for faults and Installation. Birmingham. 

50 hours per week, rate 94d. Permanent.—Full particulars 

of experience 6965. ELECTRICAL REVIEW. 4. Ludgate Hill. London. 
EST-Room Assistant (Junior), for testing small motors and 
special apparatus (London). State wages required.—1426, 


(Continued on next page.) 


: 
= 
— 
4 
YEST-Room Assistant Junior required, smart and energetic, used 
ey to Alternating-Current Motors. State wage required, London 
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SITUATIONS WANTED.—Continued. 


accustomed to. Testing 4.0. and D.c. Switchgear.— 
Apply, SwitcHGEAR & CoWANS, LTD., Springfield Lane, 
Salford, Manchester. 6972 


Foreman wanted in Provinces.. Must be thoroughly 
4 up-to-date in latest Tvol-room practice for Press, Screw 
Machine, and Drill Jig work for small interchangeable Gramophone, 
Typewriter or Telephone fittings. Good permanent position for 
thoroughly capab!e man.—Apply stating age, full details of previous 
experience and wages required, to 6989, ::LEOTRICAL REVIEW, 4, 
Ludgate Hill, London. 


Storekeeper required for large Tramway Undertaking, 
must be experienced, thoroughly accurate reliable.— 
Apply, stating age, éxperience and salary required, and enclosing 
copies of testimonials, 6919, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 
gage ene: young, required for sale of Wires and Cables, 
Newcastle/Tyne district ; must be able to prove sound connec- 
tion. State full particulars.—1335, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, good all-round Man in Test Room; wiring, meter 

and motor work, possibly only during the war.—Application 

by letter invited from those unable to enlist, stating age, previous 

experience and wages, to ENGINEER, Newcastle-upon-Tyne Electric 

Supply Co., Ltd., Testing Dept., Pandon Dene, Newcastle-upon- 

Tyne. 1446 

ANTED for Yorkshire, Electricians thoroughly conversant 

with Stannos or other concentric wiring. Experienced men 

only need apply.—State terms, 6990, ELEOTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


ANTED Two Charge Electricians for shift work on large 
Works.—Applicants must have had a thorough practical 
training and have held similar position before on a three-phase high- 
tension plant. Salary will be at the rate of 47s. 6d. per week of six 
days.—Apply stating age, references, &c., 6880, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, Mechanic-Electrician and Mate to take entire charge 

of 150-H.P. gas engine and suction gas plant and electrical 
equipment in Cornwall ; permanency.—1338, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED at once, Assistant Tester, well up in testing of turbo 

plant, and other electrical machinery.—Apply, stating age, 

experience and salary required, to 6895, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, Switchgear Draughtsman.—Apply by letter stating 
age, experience and salary required, GEORGE ELLISON, 
17, Warstone Lane, Birmingham. 6974 


ANTED, Sub-station Attendant for H.T. D.c. Motor Con- 
verter Sub-station ; wages £1 per week. Good opportunity 

for gaining experience on a power system. State age with full 
experience.—Apply ScoTTISH CENTRAL ELECTRIC POWER Co., 
Falkirk. 6997 


ANTED, Two Switchboard Attendants, wages 303. per week. 
Applicants must have had experience with direct current 

and E.H.T. alternating, others need noi apply.— Testimonials and 
full particulars, stating age, ENGINEER AND MANAGER, Electricity 
Works, Millgate, Stockport. 6995 


ANTED, an Inspector for a Commutator Department and 

Mica Shop. A man with high-class experience in the 

manufacture of large and small commutators, also with some experi- 

ence in the manufacture of mica-moulded parts. Good opening to 

@ man us:d'to high-class practice.—State age, experience and salary 
required, 6896, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Engineer (young, married) with all-round prac- 
tical experience, including public works experience, wants 
change, preferably on mains or in charge of small station.—1334,° 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer (28), technically-trained, seeks draughts- 

manship, designing or laboratory work. Excellent testi- 

monials. Speaks German, Fren-h and Scandinavian languages.— 
1402, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ea. thorough charge of plant, stedm, gas or oil ; 

good wireman, bells, telephones, motors ; good lathe and vice 
hand; well-up repairs, maintenance, &c.; 17 years last situation. 
Highest references; disengaged. — 1409, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. : 


jVLECTRICIAN requires situation take charge of private plant; 
4 oil or suction gas, accumulators, electric motors, &c. Good 
references. —1345, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN, 19, Grove Road, North Finchley. Complete 
plant, or wiring, lighting; heating, power, telephones. 1343 


(young) desires situation in station; excellent 
references. — 1333, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 


ENTLEMAN (26), with thorough mechanical and electrical 

training, requires appointment with engineers of good standing. 

Used to taking charge and interviewing customers. First-class 

education. Prepared to start work as soon as required. Excellent 
references.—1391, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LASSBLOWER with good references, certificate from expert, 

seeks situation as foreman or first hand, good practice in 

large and miniature Jamp-making.—1346, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


fe Engineer seeks position as Foreman Erector or Inspector, 

fully conversant with all details of the business, energetic, 
able to estimate, interview clients, handle men and material; excel- 
lent references; age 38.—1381, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


O Manufacturers.— Electrical Engineer désires position with 

firm who wish to produce small power motor, box blade and 

other fan motors.—Write 1359, ELECTRICAL REvIEw, 4. Ludgate 
Hill, London. 


IREMAN wants work; lighting, motors, bells, kc.—Davis, 
22, Bassingham Road, Wandsworth. 1358 


£ ~ FOR Introduction.—Advertiser wants position. power house 
9) or sub-station assistant.—Reply in strict confidence, 
DAVIES, 27, Larch Road, Cricklewood. 1403 


AGENCIES. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exectrica, Review address count as seven words. 


| Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
| addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. ; j 


if letters are not to he delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
-ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


BRITISH Firm manovfacturing the All-British Metallic- 
A Filament Lamps and Electric Lighting Cable are appointing 
Live Selling Agents throughout London and Provinces. Generous 
commission and bonus terms. Buying agents can secure sole 
territory.—Write fully, district covered, &¢., ALL-BRITISH Lamp 
Co., 64, Haymarket, London, 8. W. 1337 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). ‘three Censecutive Insertions for 
the price of two, if ordered and prepaid with first iusertion. 

Box Number and ExvectricaL Review address count as seven words, 


Where Advertisements are fo be answered to a given number at | a 
tha ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
With a box number are forwarded nightly. Postages incurred are charged at 


Cost. 


A N experienced Arc Lamp Tester (disengaged), used to repair 
and maintenance.—1340, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. 


UTOMATIC Motor Control Gear.—Designing Engineer, with 

long- and varied experience on A.C. and D.0. equipments, 

seeks offer from growing company.—1370, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


GENCIES wanted for Switchgear, Motors and Dynamos for 
colliery districts in Yorkshire.—THE ELuctTRIC & GENERAL 
StorEs Co., 102/104, Albion Street, Leeds. 1394 


ENTLEMAN lopg resident in Western Australia, with extensive 
G connection amongst highest class, shortly returning to Perth, 
is prepared to represent British Manufacturers of Electrical Material. 
References given. Correspondence invited. — 1822, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LASS Manufacturers.—Advertiser could_ represent .,.London. 

Have showrooms. Good experience lighting glass. Good 

connection gas, electric trades in other goods.—1418, ELECTRICAL 
REvIEw,.4, Ludgate Hill, London. 


HE Advertiser who for many. years has had the management of 

a large wholesale Electrical Supply Business, is open to accept 

a similar position, or would undertake several good agencies.— 
1437, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


(Continued on next page.) 
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“THE ELECTRICAL REVIEW SUPPLEMENT. 


[December 25, 1944. 


FOR SALE. 


| FOR SALE. 


‘hoe Sets 150-KWw. Willans & Robinson Engines with Westing- 
house Generators (shunt wound), 230 volts, 850 R.P.M., with 
spare Armatures. 
One 250-Kw. 500-volt D.o. Generating Set ; two 150-Kw. 500-volt 
D.O. Generating Sets; two 125-Kw. 200-volt D.c. Generating Sets. 
One 360-kw. Shunié-wound Motor, by Brown, Boveri), 500 R P.M., 
440/500 volts, with two-pole Automatic Circuit, Starting Switch and 
Shunt Regulating Resistance, almost new. 


One 300-Kw. Three-phase, 50 periods, 230 volts, Generator (by / 


Brown, Boveri), complete with three bearings, bedplate and rails. 
29 Motors. from 6 to 25 B.H.P., 220 and 440 volts, three-phase, 
50 periods. with suitable Starters, Switches, &c. 
40 other Motors ranging from 60 to 500 volts, D.o. and A.o. 
ROBERT WALKER, 
2, Oswald Street, 


Telegrams: ‘‘ Assortment, Glasgow.’’ 6246 


FOR SALE. 


G Hori. Boring, Drilling, and Tapping Machine (by 
e Huke),23 in. spindle; T slotted bed, 10 ft. 6 in. 
x 2 ft. 8in. . 
82 in. swing (‘‘ Richards ’’) Vertical Boring and Turning 
Mi 


ill. 

** Prentice’’ all Geared Head Single Pulley Drive Hexagon 
Turret Lathe for Brass Finishers’ work. 

7 in. centres D.G 8.8.S. Lathe (by Blaisdell), 6 ft. Bed. 

Powerful Rack Driven Planing Machine, to plane 20 ft. 
x 4ft. x 4 ft., with three tcol box-s. 

D.G. Universal Radial Drilling Machine (by Scott Bros.), 
24 in. spindle, 8 ft. arm. 

. Single Pulley Drive Radial Drilling Machine (by G. Swift), 

23 in. balanced spindle. 

No. 1 ‘‘ Bliss’? Automatic Armature Disc Cutting Machine, 
for cutting discs up to 62 in. diam. 

Bar Cropping Machine, to take bars up to 1} in. round. 


ATALOGUE of Stock MACHINERY. 2-3000 LOTS. 
Free on application. Inspection invited. 
THOS. W. WARD, LTD., ALBION WORKS, 
Tel. : Forward, Sheffield.’’ SHEFFIELD. 


FOR SALE.—Contnued. 


OR Sale, 800 yards New 8-core, 19/16, 19/16, 19/16, - paper- 
insulated, lead-covered, double steel-taped, jute-served and 
compounded Cable on drum; £65, or near offer.—TAYLOR, Harold 
Wood, Esgex. 1442 


OR Sale, 3-H.P. Paraffin Engine, direct coupled to Dynamo, 
100/150 volts, 18 amps, 850 R.P.M.; nearly new, with tanks, 
all accessories and small switchboard. £40, or near offer. Can be 


viewed by appointment.— Offers to TAYLOR, Harold Wood, —, 
144% 


EW 5-H.P. single-phase Slip-ring Motor, 220 volts 50 cycles 
1,450 R.P.M., new with 5:1 back gear, Starter, slide rails 

and pulley, £22, or would sell without back gear at £18. Also 
almost new 2} H.P. 230 v., D.c. Motor, 1,500 R.P.M., with starter 
and rails, £7.—TAYLOR, Harold Wo:d, Essex. 1445 


N Sale; ‘‘ Electrical Review.’’ complete 1886 to date; Institution 

of Electrical Engineers ‘‘ Journal,’’ 1895 to date; ‘*‘ Science 
Abstracts,’’ from commencement. All cloth bound. Total form 
complete history of electrical industry—WHALLEY, 43, Mulgrave 
Street, Liverpool. 1348 


OOTS Blower, by Allday, small, 40s.; Vacuum Breaker, by 
Maulson & Anderson, 408.; 4-in., 5-in, 6-in. Leather Belting 
cheaper.: Inquiries solicited. —JoHN Sm1TH, Ross Works, Bradtord. 


1258 
EARCHLIGHTS for Sale or Hire.—THE LONDON ELECTRIC 
FikM, George Street. Croydon. 1388 


MALL Selection of new High-class four, two and single-light 
fittings for Sale at below maker’s cost; suif West End or good 
provincial showroom. Can be viewed in London by appointment.— 
TAYLOR, Harold Wood, E:gex. 1444 
TEAM Electric Generating Sets, D.o., one 325-KW. Belliss, 240 
volts ; two 275-Kw. Belliss, 500 volts; one 75-KW., 230 volts ; 

two 160-Kw. Belliss, 230 volts. Three Standard Electric Capstans, 
500-volt ; two surface condensers, with complete pump equipment 
for 9000 Ibs. steam. Immediate delivery.—JENNINGS, West Walls, 


Newcastle-on-Tyne. 5939 
hee Westinghoure 15-H.P. 220-v. Motors, 550 R.P.M.—MARTIN. 
820. Witton Road, Birmingham. 1429 


800-kKw. Steam Generating Sets, compound Browett, 

Lindley Engines, Westinghouse Generators, 3-phase. 40 
periods, 440 volts. New 1912. Only done few months’ work, 
Ready for immediate delivery.—Apply R. H. PATTERSON & Co., 
LtpD., Forth Street, Works. Newcastle-on-Tyne. 6937 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum Is.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExectricaL Review address count as seven words, 


Where Advertisements are to be ariswered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. 


RC Lamps.—Four second-hand Excello Flame Arc Lamps in 
good order, to burn two in series on 200 volts, a.o,—1448, 
ELtOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ABLE Casings and Manufactured Electrical. Woodwork to 
compete against any manufacturers in the world. Trade 
discounts on application. Creosoted troughing and timber for 
underground work; also woodwork of all descriptions for home 
or export. Send 1s. 6d. for List and rule.—C. JENNINGS & Co., 
Timber Merchants, General Woodworkers, 991, Pennywell Road, 


Bristol. - 5938 
ANNING Dynamo, 80 amps, 110 v., compound; £19.—MarrTIN, 
320, Witton Road, Birmingham. 1327 


ABRBONS for Arc Lamps.—If you have difficulty in getting 
them at normal prices, writs to 6884, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


IGHTY Motors and Dynamos for Sale or Hire.—Manrrin, 320, 
Witton Road, Birmingham. Telephone, 883 East. 1825 


Spee Motors and Dynamos, Sale or Hire. Always a large 
stock of nearly new guaranteed machines. Immediate 
delivery.—ELECTRO-GENERATORB Co., 14, Shepherd’s Bush Road, 
W. ’Phone, 488 Hammersmith. 1864 


WO Generating Sets, W. and R., three-cycl. vertical Engines, 
coupled direct to Mather & Platt Dynamos, 220 v., 160 amp. 

and 220 v.. 275 amp., D.0., in splendid condition. What offers ?— 
ROBERTSON. Engineer, Eccles. Manchester. 1439 


9 get single-phase Fynn Motor; 7-H.P. two-phase, 50-cycle, 
200-v. Motor.—MarTIN, 320, Witton Road, Birmingham: 
1428 


100 SUBMARINE Mine Cases, British, as petrol or chemical 
tanks, steel riveted plates, 120 gals. capacity ; 30s. each. 
Sketch free.— JOHN SmtrH Ross Works. Bradford. 1170 


5O Or: Generating Set, comprising Vertical: Compound 

Triple-expansion Engine, direct coupled to multipolar 
generator, 500 volts, D c. by British Westinghouse Co., Ltd. New 
1907, first-class condition throughout, and immediate delivery can 
be given.—Apply, Harry H. GarpHam & Co., LTD., Staines. 6523 


100075: Vertical Compound Engine by Belliss & Morcom, 

Birmingham; three-crank compound type with 
foreed lubrication, &c., suitable for 125 lbs. to 160 lbs. pressure. 
Faultless condition. Immediate delivery. — Full parti 
application to HARRY H. GARDAM & Co., LTD., Staines. 6062 


ARTICLES WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and EvecrricaL Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


LECTRIC Motors two 18-H.P. 440 v. D.c., several smaller; 
seen running.—SU6DEN, 80, Boundary Road, Barking. 
*Phone, East Ham 693. 1377 


OR Sale, Centrifugal Sinking Pump, with 75-H.P., 440-volt, 
25-cycle, three-phase Motor; also several horizontal type 
Centrifugal Pumps, with three-phsse Motors up to 150 H.P.— 
PHENIX Co., 40, Broomielaw, Glasgow. 1355 


OR Sale, three-phase Alternators, with direct-coupled Engines 
and belt driven.—PHENIX Co., 40, Broomielaw, Glasgow. 
1356 


OR Sale, cheap, Electric Motor, 20-H.P., continuous working, 
230 volts, hoist with long steel cable.—GooDFELLOw, Went- 
worth Place, Dublin. : 1386 


CCUMULATORS wanted for refining purposes. Obsolete 
Generating Sets, Dynamos, Motors, and all kinds of 
Machinery. Scrap Cable, Arc Lamps, Meters, Metal Residues, and 
Scrap Metals of every description purchased for prompt cash, town 
or country.—Apply A. BRown & Sons, 142, Lower Clapton Road, 
London, N.E. Telephone, Dalston, 555; Telegrams, Secondhand, 
Lowclap, London. Established 1860. 4362 


NY description of obsolete Generating Plants, Dynamos, 
Batteries, Motors, Transformers, Old Arc Lamps, Meters, 
Cables, Scrap. Met:ls, Metallic Drosses, &c., wanted for prompt 
cash. Town or country.—A. LEAROYD, Bridge Works, Heatherley 
Street, Clapton, N.E. Telephone, Dalston 2278. 1389 


(Continued on next page.) 
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December 25, 1944.) 


ARTICLES WANTED.—Continued. 


ARBONS wanted for cash. 18 mm. and 22 mm. cored ; 16mm. 
_ Solid. Also all other sizes, including Flame Carbons,—Full 
particulars to 6743, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


[praees, Motors in any condition, old Aro Lamps, Meters, 
Scrap Cable, Iron or Metals, purchased for cash.—HYAms, 
11, Glengall Terrace, Old Kent Road. .'Phone 3339 Hop. 1406 


Oo” Electric Lamp Tops, Cable and Wire bought for cash.— 
SmitH & Co., 2, Ranelagh Road, East Ham, London, E. 


eae in any form and quantity, purchased at highest 
prices by DERBY & Co., Ltp., 44, Clerkenwell Road, London. 


ANTED, Laneashire Boiler, 30 x 8, and several Motors, 
460 v.—MartTIn, 320, Witton Road, Birmingham. 1326 


W 4ANzED, afew 440/500-volt, three-phase Motors of from 20 
ste to 80 H.P.—1354, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ondon. 


new or second-hand, Vertical Gas Engine, direct-. 


coupled 500-volé Shunt Dynamo; output 200-Kw., speed 
200 to 300 R.P.M. Suitable for use on blast furnace or Mond gas. 
Must be first-class condition suitable for continuous running for 
long periods at full load.—Price and particulars to 1382, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, Motors, any voltage, out of order not objected to.— | 


1328, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


we. 60-valt 300-watt serial 51 half-watt Osram Lamp.— 
CORPORATION ELECTRICITY DEPT., Loughborough. 6980 


£ per Oz. paid for clean Platinum Scrap; call or parcels by 
post, prompt cash per return.—THE DeEror, 156, Charing 
Cross Road, London, W. 1376 


WORKSHOPS, PREMISES AND SITES 
-TO LET OR WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum Is.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Etecrricat, REviEw address count as seven words. 


Where Advertisements are to be answered to a givan number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
= a box number are forwarded nightly. Postages incurred are charged at 
cost. 


HOP to Let on lease, handsomely designed, suitable for West 
End Showrooms. Rent £225, or near offer.—6807, ELEo- 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Cheap prepaid Advertisements are inserted under this heading at the rate. 
of One Fenny Per Word (minimum I1s.). Three Consecutive Insertions for © 
sh¢ price of two, if ordered and prepaid with first insertion. 

Uex Number and Etectricat REVIEW address count as seven words. 


the ELECTRICAL REVIEW Office, applications for names and 


Where Advertisements are to be answered to a given number at 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
>ost. 


Cae rey especially with Show Windows, will find good 

Side Line in quick-selling Shilling Book, ‘‘ Electricity Made 

Plain,’’ written for general public and potential clients. 135 pages, 

54 illustrations, glossary. Write to-day for copy, post-free 1s. 3d., 

and terms.— Publishers, JoHN HEywoops, Deansgate, rears 
13 


I RAUGHTING and Tracing.—THE BRITISH DRAUGHTING Co., 
undertake all kinds of work at the lowest possible terms 
consistent with good workmanship.—7, Clyde Road, Stockport. 1436 


ANUFACTURERS of brass parts, stampings, porcelains, 
moulded insulation, castings, wood work and cables should 
communicate with engineer with London sales offices, storés and 
assembling works, but no manufacturing plant, owning 12 gone 
connected with cheap wiring system, house fuses, plugs, heating and 
cooking apparatus, lampholders, &c., &c.— Box 3865, Willings, 125, 
Strand, W.C. 1361 


\ECHNICAL Translations by competent electrical engineers : 
English, French, Spanish, Portuguese, German; moderate 
charges.— JANSSENS, 24, Budge Row, E.C. 1393 


Where Advertisements are to be answered to a given number 
at the ELECTRICAL REVIEW Office, Applications for names 
and addresses of the Advertisers will be entirely disregarded, 


and Letters giving incorrect Box Numbers will be destroyed. 


THE ELECTRICAL REVIEW SUPPLEMENT, 


(STANDARD TEXT-BOOKS) 


For Engineers, Artisans and Students. 


THEORY. 


QUESTIONS AND SOLUTIONS IN MAGNETISM AND 
ELECTRICITY. By W. J. WHITE, M.I.E.E. Containing solutions to all 
questions in magnetism and electricity set by the Board’of Education and 
the C. and G. Inst , for the years 1907—1918. Crown8vo. Fully illustrated. 
Price 18. 8d. post free. 

HANDY ELECTRICAL DICTIONARY. By W. L. WEBER. 
Thoroughly up-to-date. Contains definitions of over 4,800 distinct words, 
terms and’phrases. Cloth, 18. 2d. net; leather, 1s. 8d. net, post free, 


TRACTION & POWER. | 


THE ELECTRIFICATION OF RAILWAYS. By Professor 
GISBERT KAPP, M.I.C €. A descriptive and well-illustrated work. 4to, 
printed on art paper, wit.’ 86 illustrations. 18, post free. 

THE APPLICATION OF ELECTRIC MOTORS TO 
MACHINE DRIVING. By A. STEWART, M.I.E.E. Describes the 
numerous methods of utilising electric motors in shipyards, engineering 
works, factories, etc. 2g. post free. - 


PRACTICE. 


PRACTICAL DYNAMO AND MOTOR MANAGEMENT. 
‘ This is a clearly written and thoroughly reliable work which should be read 
by everyone who has to manage or use dynamos or motors. 7d. post free, 
PRACTICAL ILLUMINATION. By JUSTUS ECK. M.A.,M.1.E.E. 
A most useful pocket-book, full of information for lighting contractors 
architects, ccusultants and all interested in efficient iliumination. Highly 
recommended by experts. 18. 2d. net, post free. 


FUEL ECONOMY. By W.H. BOOTH. A practical work of 
direct value to all Central Station Engineers and electricians in charge of 
steam raising plant, who are interested in the use of coal combined with 
economy and efficiency. Royal 8vo. illustrated. 18. 1d, net post free. 


THE PRACTICAL ELECTRICIAN’S POCKET-BOOK. An 
invaluable work of reference, with useful memoranda sheets, perforated 
order forms, &c. Recommended by all the electrical pre Cloth 
1s. 3d. net. Rexine (with insurance) 1s. 9d. net, post free. 

ELECTRIC BELLS, ALARMS AND SIGNALLING SYSTEMS. 
By H.G. WHILE. A book of direct interest to all bell fitters, and also to 
engioeers in charge of colliery signals. Cloth 8vo. Profusely illus rated. 
Price 1s. 8d. net, post free. 

DYNAMO AND MOTOR ATTENDANTS AND THEIR 
MACHINES. By FRANK BROADBENT, M.IE.B. A thoroughly 
practical and reliable work, of which over 20,000 copies have already been 
sold. Recommended by all the leading technical journals. 1, $d. post free. 

MOTION PICTURE OPERATION, Stage Electrics and 
illusions. By Horstmann and Tousley. The most comprehensive book on 
this subject ever issued. 893 pp.and 216 cuts. 8s, 6d. post free, 

TELEPHONE ERECTION AND. MAINTENANCE. A Hand- 
book for’ the Contractor and Wireman. By H. G. WHITE. Strongly 
recommended. Illustrated, ‘1s. 90. post free. 

THE APPLICATION OF ARC LAMPS TO PRACTICAL 
PURPOSES. By JUSTUS ECK, M.A.,M.I.E.E. An up-to-date manual 
for arc. lamp users, ‘Trimmers, etc. Gives clear working diagrams and 
details of the leading types. Cloth 8vo. 2s, 9d. net, post free. 

SMALL SWITCHES, &c., AND THEIR CIRCUITS. By 
W. PERREN MAYCOCK, M.I1.E.E. A useful work which ought 
to be read by every Contractor, Wireman and Student in the Kingdom. 
Cl. 8vo., with over 570 diagrams and illustrations. Price 2s. 10d. post free. 7 

GUIDE TO THE PRACTICAL ELEMENTS OF ELEC- 
TRICAL TESTING. By J. WARREN, _ A useful work, clearly expressed 
and well illustrated, 186 pp.,cloth 8vo. 38. 6d. postfree, 


TELEGRAPHY & TELEPHONYW.| 


AUTOMATIC TELEPHONY. A clear description of the Strowger 
Automatic Telephone System as adopted by the G.P.O. By 8. TURNER, 
Engineer-in-Chief’s Office. 82 pp., illustrated. 7a. net, post free. 

TELEPHONE TROUBLES AND HOW TO FIND THEM. 
On both the magneto and ©.B, systems. Sixteenth edition. 7d. post free. 


THE TELEGRAPHISTS’ AND TELEPHONISTS’ NOTE 
BOOK. Third edition. Handy pocket size, 5jin. x 34 in., with squared 
pages for memoranda, calculations, &c. 18. 7d. post free. 

THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR 
CROTCH. Invaluable to students, as a knowledge of both systems is now 
demanded by the examiners. Cloth 8vo. 18. 8d. net, post free. 

TECHNICAL TELEGRAPHY TELEPHONY. By 
ROBERTS and BURROWS. Fifth Edition. Containing ‘Hints to, 
Students,” together with an exhaustive selection of questions and model 
answers in all grades of the C. & G. exams. Revised and brought up to 
date. 1912-13examinatione included. Pust free, 2s. 2d. net. 

THE TELEGRAPHISTS’ GUIDE. By BELL and WILSON, 
Strongly recommended by all teachers. Seventh edition, 248 pp., 178 cuts. 
Absolutely indispensable to all students. 28, 3d. net, post free. 

CALCULATIONS IN TELEGRAPHY AND TELEPHONY. 
By H. P. FEW, Silver Medallist, &c. Contains full solutions to the 
numerical problems set by the C. and G. Inst. in the Ordinary and Honours § 
Grade of? Telegraphy and Telephony from 1900 to 1910. 2s. 3d. net. 

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
TELEPHONY. (C. and G. exams., ordinary grade, 1904—1914.) By H. P. 
FEW. 4th Edn. Cl, 8vo, 280 pp., 172 illustrations. 2s, 9d. net. 

NOTES ON TELEGRAPHY. ByG.MOGG. A simple exposition 
of the rudiments of technical telegraphy and telephony. Specially designed 
to meet the requirements of the C. and G. ordinary exams. 28, 9d. net. 

PRACTICAL TELEPHONY. By JAS. BELL, A.I.E.E., and 8. 
WILSON, A.M.IL.E.E. A simple and practical handbook suitable for 
students, artisans, &c. Twelfth thousand. 3s. 9d. post free. 

EXPERIMENTAL WIRELESS STATIONS. ByP.E. EDELMAN. 
An up-to-date and thorougbly practical work, dealing with the Theory, 
Design, Construction and Uperation of Wireless Stations, including Wire- 
less Telephony and Quenched Spark System. Price 6s. 6d. net, post free, 

MANUAL OF WIRELESS TELEGRAPHY. By Comdr. 8. 8. 
ROBISON, U.S.N. The standard text-book for Marconi students. Recom- 
mended by the P.O.E.E. Journal, ExecrricaL Review, and all the leading 
teachers. 78. 6d. net, 7g. 10d. post free. 

PRACTICAL TELEGRAPHY. By H. W. JENVEY, M.1.E.E., 
Electrical Engineer to the Postal Department, Victoria, A standard 
text-book specially suitable for Colonial telegraphists. 4th edition, revised 
and enlarged. Sloth 8vo, 444 pp. and 88 Illustrations, 10s, 6d. net, 
10s. 9d. post free. 


Sent Post Free at Prices stated by 


RENTELL® GO. Ltd. 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


Some of the most successful hydro-electric 
installations in this country and abroad have 
‘Gordon’ Pelton Wheels as part of their 
equipmeat—machines that will operate for 
24 hours a day for weeks at a time with 
minimum attention, 
A description of these highly efficient and reliable 
prime movers is given in our booklet, together with 


illustrations and data of typical installations. Write, 
and we will send you a copy. 


| 

JAMES GORDON & CO, 
8, KNIGHTRIDER ST, LONDON, E.C. 


[December 25, 1944. 


DUGDELL'S PATENT MOVABLE 
FITTINGS. 


Fig. 225. 


HUNDREDS OF PATTERNS. 


See “Electrical Review,’’ Second issue 
each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


The ‘ELECTRICAL REVIEW’S’ SUGGESTIONS a 
for dealing with 
APPARENT DEATH 


from Electric Shock should be in every Gen ra ing, Transforming 
and Motor House. 


Mounted on Cardboard, is. each; Postage 3d. extra. 


4, LUDGATE HILL, LONDON, 


12’ D.C. TYPE AS BRACKET FAN. 


OF 
SWIVEL and TRUNNION, 


DESK and BRACKET 
— 12’ & 16’— 


OSCILLATING 
FANS. 


WE MAKE ALL KINDS of ELECTRIC FANS for any TENSION or PERIODICITY. 


A.C. 


LONDON, E.C. : 


Telephone: CENTRAL 731. 


Works: Sesto 8S. Giovanni. 


FAN HOUSE, 19-20, Garlick Hill, Queen Victoria St., E. of 


Telegrams: AURETTA, CANNON, LONDON. 


Cables: AURETTA, LONDON. 
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Four Core 


TwinneD Concentric ] 


TRAFFORD PARK. 
MANCHESTER. 
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FITTINGS 


GLASSWARE 
CARBON FILAMENT 


TANTALUM 
LAMPS 


WILL MAKE 


Most Profitable Trading 


1915 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Supplies Dept. & Stores: “*Tantalum’’ Lamps & Fittings: 


CAXTON HOUSE, WESTMINSTER, S.W. 38 & 39, UPPER THAMES STREET, E.G. | TYSSEN STREET, DALSTON, N.E. 
CITY 5350. Telephones : CENTRAL 8387/9 & DALSTON 2446, 


Telephone: GERRARD 860. Telephone; 
Telegrams; “‘SIEMBRALOS ViC. LONDON." Telegrams; “‘SIEMOTOR CENT. LONDON." Felegrams: “‘SIEMODYN KINLAND LONDON.” 
Works: STAFFORD. 


HOME BRANCH ADDRESSES: 


BIRMINGHAM, Central House, New St. Tel. No. 6907-8 Central. MANCHEST: R, 106, Deanegate Tel. No. 4686-3 Central, 
BRISTOL, 30, Bridge St. Tel. No. 1478 National. NEWGASTLE, 30-41, Coltingweed Bkigs. Tel. No. 8088-6 Oantrat. 
CAROIFF, 80, St. Marg St. Tel, No. 3067. SHEFFIELD, 22, High St. Tot. Na. 4267 Central. 
GLASGOW, 86, Waterloo St. Tel. No. 4801-3 Central. SOUTHAMPTON, 46, High St. Tel. No, 1008 Southampton. 


Branches in Principal Towns Abroad. 
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Nalder Bros. & Thompson, Ltd. 


(Managing Director: F. Hs NALDER.) 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, POST OFFICE, &c. 
Head Office : LANE WORKS, 97a, DALSTON LANE, LONDON, N.E. 


Telegrams: “ Occlude, Kinland, London.” 


Telephone : Dalston 2365 & 2366. 


OR TO ANY OF THE FOLLOWING AGENTS: 


Berry, —_—— & Co., 65, King 8t. 


Robert Bowran & Co., 3. St. ae 


Manches 
Berry, Skinner & Co., Oozell’s St., 
Birmingham. 


Wm. McGeoch & Co.. Ltd., 28. West 
Campbell Street, Glasgow. 


Morris & Lister (London), "Ltd. 
Palace Bridge St., 
Westminster. 8.V 

Harry Nance, 
Paradise Place, Cardiff. 


INSTRU 


Street, Bombay. 


Samuel Brown, Ltd, Johnston 8t., 
Wellington, New Zealand. Ln Sydney, New South 


Greaves, Cotton & Co., 1, Forbes 
Balmer, Laurie & Co., Calcutta. 


John Ardrey, Granville 
48a, High Street, Belfast. 


Faes & Eggers, Ltd., 168, Clarence 


& Co., Main Street, Johannes. 
rg. 
Ernest at Donan. 48, Rue de Trevise, 


Induction Ammeters, 
Voltmeters and Wattmeters, 
Recording Ammeters, 
Voltmeters and Wattmeters. 


Switchboard Ammeters, 
Voltmeters and Wattmeters, 
Round, Sector, Edgewise, 
and Controller Patterns. 


OHMER 


INSULATION TESTING SETS, 
Relays, Patent Reinforce Contacts, 
Time Limit and Reserve Power. 


INSTRUMENTS 


are not only accurate when we 
supply them to you, but stay ac- 
curate under service conditions. 
They are of sound construction, 
neat design, and are certain in 
action. We publish a most com- 
prehensive Catalogue of all type 
of instruments, and shall. be glad 
to send a copy on request. 


BETA MIDGET 


Automatic 
CERTAIN IN ACTION. 


REDUCED PRICES 


Any Voltage up to 80 Volts. 


Any current up to 30 a. £2 6 6 
Any current above 30 to 50 a. se £210 0 
Any current above 50 a. to 100 a... £2 196 


CRAWLEY AUTOMATIC 


ACCUMULATOR 
SWITCH, 
Entirely Electro-Magnetic, 
Reversal Impossible. 


Portable Ammeters, 
Voltmeters and Wattmeters, 
Commercial and Sub- 
Standard Patterns. 


Where PRICE is a 
consideration this Switch is 
without a rival. 28 


ACCUMULATOR 


Switch 


FINEST VALUE OBTAINABLE. 


EXTENDED RANGES 


Any Voltage up to 160 Volts. 


Any current up to 30 £216 6 
Any current above 30 up to 50a... £3 0 0 
Any current above 50 up to 100 a... £317 6 
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DISPLAYED 


ADVERTISERS will please note that NEW COPY .and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


NOTICES RELATING TO PATENTS. F. WIGGINS & SONS. 


Latest time for receiving 9.30 a.m. Thursday. Telephone: Avenue 2248 
John E. Rawortb, © | FOR INSULATION. 
8 Westminster, 8.W. Patent Agent. Largest Stock in the World 


102, 103 & 104, Minories, LONDON. 


OFFICIAL NOTICES. 


Latest time for receiving 9.30 a.m. Thursday. 


COMMONWEALTH OF AUSTRALIA. IRONCLAD ‘SWITCHES 


Postmaster-General’s Department, TOTALLY ENCLOSED. 


December 21st, 1914. (Hope’s Patent.) 
Tenders for Supply of Material. ; 


ENDERS are invited for the supply of material as indicated 
below to the Postmaster-General’s Department in Australia :— 


| Where tenders; Date on which 
Material required. receivable, tenders close. 


Testing Instruments, Schedule 356 Adelaide 10th Feb., 1915. 


Pr Forms, Specifications. &c,, may be obtained. and Sealed 
tterns inspected at the Oommonwealth Offices, 72, Victoria Street, 


8.W, 
W. O. ARCHIBALD, 
Postmaster-General, 6993 


In strict accordance with the require- 
SHANGHAI MUNICIPAL COUNCIL. ments of the Home Office, Glasgow 
and other Corporations. 


’|\HE Council invite Tenders for the supply and delivery, f.o.b., 
at British Port of :— 


Specification 117,68 three-phase Induction Motors, in various 


~~ 5 and 60 B.H.P., complete with slide rails and 

liquid starters, 
Specifications, General Conditions, and Forms of Tender may be Prices from subject. 
obtained from Messrs, Preece, Cardew & Snell, 8, Queen Anne’s : 

Gate, Westminster, S,W., on payment of a deposit of £1, which will : 
be refunded on receipt of a bund fide Tender. 


Extra copies of the Spevifications can be obtained on payment of 


Shanghai Motors,” to be delivered to PARMITER HOPE & SUGDEN, Ltd., 


Messrs. PREECE, CARDEW & SNELL, 8, Qneen Anne’s Gate, West- 


S.W., before 12 o’clock noon on TUESDAY, JANUARY 12th, Hulme Electrical 
at the lowest or SLOAN ELECTRICAL C0., Ltd. W orks, 

and reserve the rig accept the whole or a portion of any 

Tender. 6985 GOLDEN LANE, E.C. Manchester. 


THE STIRLING BOILER CO., LIMITED. 


Head Office: 54, VICTORIA STREET, WESTMINSTER, S.W. 
Telegrams: STIRLINICO, LONDON. Telephone Nos.: Victoria 4821 and 4822, 


What users say of the Stirling Wedlews 
“Tt saves coal.” 
“ Repairs to tubes nil, Tubes easily accessible.” 
“We haye not lost an hour with our plan through any dehess'i in 
the boiler ” (after 6} years’ work). 
“These boilers have given us every satisfaction, and no repairs have 
been required up the present time ” (after three years’ work). 
“I prefer them to any other kind of boiler.” 


Branch Offices and Agenciés— 
GLASGOW, MANCHESTER, LEEDS and NEWCASTLE. 


ov We | 
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Jronclad Exide 


IS NOT AN EXPERIMENT. 


IT.IS NOT SOMETHING WHICH WE WANT YOU TO PUT INTO SER- 
VICE SO THAT WE MAY SEE WHAT HAPPENS AND BENEFIT BY 
YOUR EXPERIENCE, BUT IT IS AN ACCUMULATOR WHICH HAS BEEN 
,;USED FOR ELECTRIC VEHICLE WORK FOR MANY YEARS PAST AND HAS 
CLEARLY DEMONSTRATED THAT THE RESULTS WHICH IT HAS GIVEN ARE 


FAR IN ADVANCE OF ANYTHING HITHERTO ATTAINED. 


| 


MANY MANY THOUSANDS OF THESE CELLS ARE IN USE AND THEIR SUCCESSFUL OPERATION 
AMPLY PROVES THAT THEY POSSESS THE FOLLOWING AMONG OTHER ADVANTAGES :— 


1. ITS LIFE IS BETWEEN TWO AND THREE TIMES THAT OF AN ORDINARY FLAT PLATE. 


2. THE RATE AT WHICH IT CAN BE RECHARGED DEPENDS ONLY ON WHAT HAS 
BEEN TAKEN OUT AND IS IRRESPECTIVE OF ITS SIZE. 


3. EVERY BATTERY IS GUARANTEED FOR TWO YEARS. 


| CIRCULAR 37, 
describing the Cell in detail, will be sent post-free on application. 


2 
THE 
THE 
| AW 
| 
BIRMI 
BRIST 
| BRIST 
catct 
i BOMB. 
MADR 
SINGA 
PENAD 
RANG( 


THE ELECTRICAL REVIEW SUPPLEMENT. 


CALCUTTA. —Clive Buildings, Clive Street. JOHANNESBURG.—Siemens’ Building. DUNEDIN (N.Z.).—A. & T. Burt, Ltd., 


BOMBAY.—Rampart Row. CAPE TOWN.—7 and 11, Waterkant Street. Stuart Street. 
MADRAS.—4, MocLean Street. SYDNEY — 42, Bridge Street. AUCKLAND (N.Z.).—A. & T. Burt, Ltd., 
SINGAPORE. els 2,6 & 9, Winchester House. MELBOURNE -—Dominion Chambers, Customs St. West. 
PENANG.—6, Beach Street. 59-61, William "Street. MONTREAL.— Transportation Building. 


RANGOON.—Balthazar’s Buildings, Shafraz WELLINGTON Z.). Burt, Ltd.. TORONTO.—Standard Bank Building. 
Road. 


TESTING ROOM AT WOOLWICH WORKS FOR PRESSURES UP TO 240,000 VOLTS. 


atin 


THE FOLLOWING CABLES WIRES & ACCESSORIES ARE MANUFACTURED AT OUR WOOLWICH WORKS: 


CABLES for Telegraph, Telephone, Electric Light and Power Circuits. 
WIRES of all descriptions and for all purposes. | 
“STANNOS ” WIRES, unsurpassed for electric house wiring. 
MOTOR CAR LEADS, weatherproof, flexible, strong and durable. 


-JOINTING MATERIALS, 


CABLE JOINT BOXES, &c, &. 


PARTICULARS AND CATALOGUES FROM 


SIEMENS BROTHERS & CO., LIMITED, 


City lines. WOOLWICH, LONDON, S.E. 


BIRMINGHAM.— Central House, New Street. GLASGOW.—66, Waterloo Street. : SHEFFIELD.—22, High Street. 
BRISTOL.—30, Bridge Street. MANCHESTER.— 196, Deansgate. SOUTHAMPTON.— “6. High Street. 
CARDIFF.—89, St. Mary Street. NEWCASTLE-ON-TYNE.—64-68, Collingwood Buildings. 


INDIAN. AND COLONIAL BRANCHES: 


urtenay Place. WINNIPEG. —707, McArthur Building. 
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See Pamphlet. 


A suggestion that a steam engine governor was 
unnecessary because a man could do the work would 
‘be looked upon as madness. 


Yet to-day the regulation of feed water is 
largely done by hand. 


As engineers of power stations keep their steam 
plant in the highest state of efficiency there is 
probably some reason why an automatic feed water 
regulator has not been more rapidly adopted in the past. 


One reason is that. a feed water regulator to be 
satisfactory must follow the load. The only one 
to do this is the new. 


COPES FEED WATER REGULATOR 


SCHOLEY & CO., LTD., 151, Queen Victoria Street, E.C. 


ELECTRIC TRAMCAR HAND- BOOK, 


= for Motormen, Inspectors and Depot Workers. = 
By A. AGNEW. 
Sixth Edition. Is. Gd. Post Free 1s. 8d. 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, LONDON, E.C. 


ELECTRICAL REVIEW. 


INDINGS AND CASES. — Subscribers and others can have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 4s. per volume. 


Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, London, 


The MOLLER Patoat oust-Proot AIR FILTERS, | 


(a. RB. WITTING & PARTNERS, 125, High Holborn, London, W.C. 


BON-ACCORD 


CENTRIFUGAL PUMPS 


For Coal Washing, Circulating, &e. 


TURBINE PUMPS 


For Mine Pumping and Sinking. 


HIGH-SPEED ENGINES 


For Dynamos, Fans, Pumps, &e.' 


DRYSDALE CO., 
Yoker, Glasgow, W. 


BROWN « CO. 


WATERLOO SAW MILLS, 
73 to 85, McAlpine Street, GLASGOW. 


Telegrams: “ Boxes, Glasgow.” 
Telephones: 566 and 667 Argyle; 667 Central. 


CABINET AND WOODWORK FOR ELECTRICIANS 


IN PLAIN AND FANCY WOODS. 


ONLY VERY BEST QUALITY 


BEST MATERIAL and FINEST FINISH. 


SPECIAL QUOTATIONS FOR CUSTOMERS’ OWN PATTERNS 
ON RECEIPT OF DRAWINGS OR SAMPLES. 


Telephone: 8660 CITY. 


| WHITE ELECTRICAL INSTRUMENT Co., 


(Formerly Elec. Dept., JAMES PITKIN & CO.), © 


2 & 4, GLOUCESTER STREET, CLERKENWELL, E.C. 


Telezrams: ‘“ VOLTOGRAPH, LONDON.” 


METERS 


Our long experience in Instrument Making, 
combined with up-to-date methods of manu- 
facture, enables us to give you high class 
meters at low cost. 

Send us your enquiries next time you are 
requiring instruments. It will cost nothing 
and may save you pounds. 


: : = Cf } 
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CENSORED! 


Hullo! Hullo! Is that you Cryselco? I’m 
Station. Glad to 
see by your advertisement in thé............... 
that you're so busy capturing 


tractors’ orders. Good! Am told by my con- 


sumers that Cryselcos @give......... good _ service 
wherever used. A friend of mine, old.................. ; 
had twenty put in his new place.................. years 


ago. Been in regular use ever since and only 
two failed. They met with a very severe 


accident. silly ass of a butler 
slipped on the... , broke his and 
ended up by falling through the.................. They 
pulled out..of the..........:..... but were 


unable to save the Cryselcos. Hullo! Hullo! 
Are you there? Hullo! — H......... 
(Ring off please). 


| represent excisions by.-Censor to whom 
the above has not been submitted.) 


May 1915 be free from the Censor. 


CRYSELCO: 


KEMPSTON WORKS, 


The All-British Lamp Manufacturers. 


was 

vould 

is 

team 

re ig 

vater 

past. 

one 
i 

f-yearly 

volume, | 

= and all your staff, increased 

RS.| to.........working overtime on........../......and Con- 

w.c.| 
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Ensure real economy on your 
next installation by specifying 
Armorduct Conduit. 


HE Armorduct Conduit: System is unique in its | 
practical utility and value. 


The complete range of ARMORDUCT Conduit Accessories 
covers every possible installation need. No competitive 
system is so thoroughly comprehensive in its application. 


Once installed, ARMORDUCT Conduit will leave no doubt 
in your mind as to the efficiency and security of your 


installation. Ask for. nett prices. 


MORDU 


GAUGE 


THE ARMORDUCT MFG. CO., LTD., 


Farringdon Avenue, London, E.C. 
Works: Bathurst Works, Witton, near Birmingham. 


D “ELECTRICA SIGNS. 


*PHON E: 4109 CENTRAL 


KESNOR AUTOMATIC MOTOR 
_ STARTERS AND CONTROLLERS 


FOR DIRECT CURRENT. 


Kesnor Auto-Starters combine careful design, high-class 
workmanship and efficiency in operation. 

They are manufactured as illustrated for use with motors up 
to 30 H.P. on all standard voltages. 

Quotations for Starters for these and larger horse powers 
given on receipt of particulars. 

Automatic Starters and Control Devices for all purposes 

manufactured to suit special requirements. 


Your Enquiries ‘Solicited. 


THOS. KESNOR & CO., Ltd., 


WATFORD, HERTS. 


D.C. Auto-Starter for motors up to 30 H.P, Telegrams: ‘‘ Kesnon,”” Watford, Telephone: 180 Watiord. 


| | | 
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Don’t Forget 
Elasta Lamps 


(thoroughly British) are 


BOOMING! ! 
Can You Afford to Overlook their Merits ? 


SEND FOR LATEST SCALE OF DISCOUNTS. 
POPE’S ELECTRIC LAMP Co.,  LTD., HYTHE ROAD, WILLESDEN, N.W. 


PHONE: WILLESDEN 1170. 


Biso Makers of all Types of 


GRAMS: “PLANETARY, KENSAL, LONDON: 


Carbon and Radiator Larmps. 


ARMSTRONG, | & CO., 


TIMBER MERCHANTS and 
TIMBER PRESERVERS. 


SUNDERLAND. 


SWITCH CASES 


ALL SIZES. 
Hinged and Fitted with either Locks or Wingnut Fasteners. 


Also Grey Iron Castings for the Electrical Trade. 


The NEW GARTER FOUNDRY C0., Ltd., 


DUDLEY PORT, STAFFS. 


KELYWIN 
Petrol and Paraffin ENGINES and 
Electric GENERATING SETS. 


From 5 to 60 H.P. 
QUICK DELIVERY. 


Supplied in PORTABLE or STATIONARY Form. 


SOLE SELLING AGENTS :— 


FYFE, WILSON & CO., 


165a, St. Vincent Street, GLASGOW. 
Telegrams: ‘Polyphase, Glasgow,” Codes: 


ee 
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a. 
which cannot be improved upon by anyone. Or your OWN Salistaction we invite you [0 asK a user O . 
Elasta” Lamps whether our statement is sound. If you do not know a user write to us for a sample Pees 
dozen lamps and experience the satisfaction every user is experiencing. “Elasta” sells — Better Sales 7 
— More Profit — Greater Satisfaction. Send that order today and you will see that we are right. ne 
@ 
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HENDRY 2 
FROM A SINGLE STRAND 
BELTING DRAWN. WIRE 
—For Planing Machine, Lathe and all Heavy Machine 9 ‘ 

Tool Driving, HENDRYS’ new patent Flexible construction ely a 

: gives a peculiar Elasticity and Spring not found in anv “3 

a other Belting, which acts as a cushion against heavy and ie 

a irregular stresses, and reduces stretching and wear to a =; 
Pe minimum. . . . The largest concerns have proved that a 
HENDRYS’ Laminated Leather BELTING permits of highe. ae 

speeds, and an all round increase of output. Booklet on request. PAT-W0-3049/08 ea 

sAMES HENDRY GLASGOW 

COPYRIGHT REGISTERED FOUR 

The ALPHA” 
CABLE CONNECTOR. 4 

ALF? GRAHAM.-C°, MADE IN ALL TYPES & SIZES. 


SOLE SELLING AGENTS: 


HASLAM & STRETTON,L 


CROFTON PARK,5.E. 


ADOPTED BY 
THE-BRITISH-ADMIRALTY 


For 
ELECTRIC LAUNCHES, 
VEHICLES AND 
SIMILAR PURPOSES 


Che 
D-P Battery Co., Ltd. 


Head Offices: Bakewell, Derbyshire 
London Office: 11 Victoria St., Westminster, S,W. 
Telephones: 2 BAKEWELL ; 291 WESTMINSTER. Established 1888 
Telegrams: “BATTERY, BAKEWELL” ; “CUMULOSE, LONDON.” 

Cables: A BC CODE, 5th Edition. Contractors to the Admiralty and the War Office. 
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and 
Phase Motors 


from this size 
100 H.P., 750 Revs. 


To this: 


1/6th H.P., 1400 Revs. 


Contractors to H.M. Admiralty, War Office & G.P.O. 


BROOK, Ltd., HUDDERSFIELD. 


178, GRAY’S INN ROAD, LONDON, WL. | 009. | 70, NORTH STREET, LEEDS. 


Telephone: 2642, Holborn, Wires: “Phase.” Telephone: 3022. 


JAMES HOWDEN 


GLAS Gow. 


Patentees and Manufacturers of 


HOWDEN’S Forced Draught. 


WALLSEND-HOWDEN 
Oil Burning System. 


Fans for Suction Draught, 
Ventilating, etc. 


Patent Conrbination Water 
Tube Boilers, 


Steam Turbines of the 


1,000 KWT. “HOWDEN” TURBO ALTERNATOR, IMPULSE Tyne & 


Messrs. James revises Ltd., Dundee HIGH-SPEED STEAM ENGINES. 
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THE 


WALSALL ELECTRICAL CO. 


LIMITED., 
 WWALSALL. 
PROTECT 
- YOUR CIRCUITS BY 
WELL-DESIGNED 
APPARATUS. 


OUR NEW CATALOGUE 


Is NOW READY. 


MAKE EARLY APPLICATION AND 
CONVINCE YOURSELVES THAT 
OUR PRICES ARE COMPETITIVE. 


We solicit your 
ENQUIRIES. 


We will endeavour 
to secure your 
PATRONAGE. 


* PROMPT 
DELIVERY ” 


IS OUR MOTTO. 


CRANE FUSES. 
AGENTS :— 
LONDON :—L. H. EULER, 
3, Broad Street Buildings, E.C. 
GLASGOW :—PATERSON & SERVICE, 
38, Bath Street. 


Telep. No. 3821 Dovauas. Teleg.: ENLIGHTEN. 
SHEFFIELD :—THE HALLAMSHIRE ELEC- 
TRICAL CO., LTD., 


16, Carver Street. 
Telep. No. 879 CENTRAL. 


NEWCASTLE :—J. GLEDSON & CO., 
48, Blackett Sireet. 


Telep. No. 2224 CENTRAL. Teleg. : RADIATE. 


BRISTOL :—C. M. SIMPSON, 
4, St. Augustine’s Place. ~ MAIN FUSES. 
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THE BRITISH FIRM. 


NO NEED TO REFUSE ELECTRICAL WORK. 


Full supply of ACCESSORIES 


Motors — Dynamos — Half-watt Lanterns — Conduits 
can be obtained by WIRE, LETTER or PHONE 


. Carbon FROM FACTORIES 
Difficulty LIGHTED BY 
Solved. ELECTRICITY 
Substitut 
PROTECTION. 
Lamps and 
Lanterns. Safety is assured 

by using 
NO DECREASE Insulated 
SMALL Lamp Holders. 


The Metallic Seamless Tube Co., Ltd., 


Electrical Engineering Department, 
META HOUSE, 153, CORPORATION STREET, BIRMINGHAM. 
Works: WIGGIN STREET, BIRMINGHAM. Branches: LONDON : 13, Charterhouse Buildings, E.C. LEEDS: 13, Park Place, King Street. 


LIVERPOOL: 19, South John Street. NEWCASTLE-ON.TYNE: 17, Eldon Square. 
GOLDS HILL, WEST BROMWICH. MANCHESTER: 13, Chapel Street, Salford. SWANSEA: 33, St. Helen's Road. 


ELECTRIC TOOL GRINDERS, | Volts INTERCHANGEABLE 


is the standard winding for all 


They will be wound for any 
other voltage up to 500 volts. 


MODERATE PRICE. 
WOIND 


operation, etc., 


their popularity. 


Machine with 14” x 2” Stones. 
Can be wound for all voltages, both D.C. & A.C. 
Write for descriptive leaflet and price list. 


D.C. and A.C. Motors and Generators. 
Motor Generators, Cinematograph & Balancer Sets, &e. Olive, 19th and Pine Streets, St. Louis, Mo., U.S.A. 


HORACE GREEN & CO., 


Station Works, CONONLEY, YORKSHIRE. 
London Agent: H. J. HAWKINS, 42, Cheapside, E.C. 
Scottish Agent: ANDREWS & Co., 40, West Campbell St., Glasgow. 


= to 40 H.P. 25 to 140 Cycles. 


STOCK CARRIED IN LONDON BY 


R. A. MARPLES, 


26, Artillery Lane, Bishopsgate, E.C. 


MOTORS 


This together 
with their high 
starting torque, 
low starting cur- 
rent, substantial 
construction, quiet 


is 


daily increasing 


CENTURY ELECTRIC CoO. 
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OLDHAM. 


Telephone : 
\ 
NEW DESIGN 


300 (two lines), 
p.c. MOTORS 


WITH BALL BEARINGS. 


CONSTANT 


OR 
VARIABLE 
Fig. No. 361. SPEED. 


_ 30-B.H.P. VARIABLE SPEED MOTOR. 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, CHIEF BRITISH AND FOREIGN RAILWAY CO.’S, &c. 
> 


jen 


ve ve ren 
SS 


Che Crypto Electrical Oo., 
Acton Lane, Willesden, 


will be very pleased to receive 
pour enquiries for Dynamos, 
Motors, Cransformers Engine 
Sets. 


*Phones: 2240 Willesden (3 lines). 


Telegrams : ‘‘ Commutator, London.” 
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WRITE FOR 
DESCRIPTIVE 
FOLDER I. 


NEW IRONCLAD. 


QUICK MAKE! 
QUICK BREAK! © 
INTERLOCKED ! 
WATERTIGHT ! 
“TUCKER” QUALITY 
AND FINISH... . 


| 


25 AMP. D.P. 


SUBJECT. 


J.H. TUCKER & Co. 


King’s Road, . 


Hay Mills, 


BIRMINGHAM. 


LONDON, 


GLASGOW, 


BELFAST. 


Porcelains 


‘James 
Macintyre & C™ 


ESTD. 1838. 


Telegrams : 
“Macintyre, Burslem.” 


Telephone : 
No. 338 Burslem. 


— A ddress— 
Washington China Works 


Burslem. 


Insulators 


by Care, Lrp., 14160, ©4, Saffron Hill, Charterhouse St., E.C., and Published by the Proprietors, H. Ax 


& Co.,, 4, Ludgate Hil, Londor. 
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“CREDENDA” FIRES. 


THE ELECTRIC FIRE THAT IS (ParENT No. 4167/14.) 


RIGHT IN EVERY WAY. UNIVERSAL PATTERN. 


BRIGHT RADIANT HEAT EQUAL TO A 
COAL FIRE. 


NO COLOURED LAMP USED TO GIVE 
aim AG. EFFECT OF HEAT. 


FREE AIR CIRCULATION ROUND 
wea HEATED WIRE AND THROUGH 
BACK OF BAR. 


METALLIC BAR WITH DOVETAIL SEC- 
| IONS OF INSULATING MATERIAL. 
NO DANGER OF BAR BREAKING. 


NO WIRES TO DISCONNECT TO RE- 
wea MOVE HEATING BAR, THEY 
SIMPLY PULL OFF. 


PRICES ARERIGHT. FROM 15/-To 100/- CAT. 265. PRICE 57/6. 


WRITE FOR LEAFLET F 18 TO— Trivet ; be at top 
SOLE MANUFACTORS: Height, 203 ins. Width, 194 ins. Weight, 28 Ibs. 


Consumption, 2,000 Watts. 


CREDENDA CONDUITS Co., LTD., cHESTER ST., ASTON, B’HAM. 


Or LONDON AGENTS:—BAXTER & CAUNTER, 219, TOTTENHAM COURT ROAD, W. 


WHY BUY FROM GERMAN FACTORS? 
SPERRYN 


SWITCHES 


ENGLISH 


THROUGHOUT. 


SPERBYH & CO., LTO., BIRMINGHAM, net Pater 


supplied in 5, 8 and 12-amp. sizes. 
map. sizes. ENGLAND. 


MANUFACTURERS OF ALL KINDS OF ELECTRICAL ACCESSORIES. 


FORCED LUBRICATION. 
MAGNETO IGNITION. A Sound ELECTRICAL TERMINAL 


DIRECT COUPLED TO DYNAMO 


i FROM 4 TO 12 KILOWAITS. SMALL, SUITABLE FOR 
QUER 60 PATTERNS OF WITHOUT TELEPHONE, 


USED FOR 


FUSE WIRES, 


OTHER SIZES 3” TO 
a4 Send for List and Full Particulars, 


COURTNEY 


ASHBROOK WORKS, LONDON, N. 


: 
& TO ALL LEADING ELECRICAL CONTRACTORS.” 
‘ 


—_ 


THE ELECTRICAL REVIEW. ; { December 25, 1914. 


Is. 


MANUFACTURES 
CABLES DYNAMOS, 


Balancers, Boosters, Motor-Genera- 
tors, Rotary Converters, Petrol- 
Electric Sets for Country House 


for Telegraphy, Telephony, Lighting 
and Power, Bell Wires, Telephone 
Cords and Flexibles, India- Rubber and 


Gutta-Percha Insulated Wires, Shot- Lighting, Yacht and Ship Lighting 

Firing Wires. and Isolated Plants generally. 
MOTORS INSTRUMENTS 
for all classes of service. for Telegraph and Testing Purposes. 


SWITCHBOARDS . . . PRIMARY BATTERIES . . . INSULATORS. 


(Leclanche, Daniell, Bunsen, &c.) 


INSULATING TAPES and JOINTING MATERIALS. 
ELECTRIC TRUCKS & DELIVERY VANS. 


INDIA-RUBBER, EBONITE AND GUTTA-PERCHA GOODS 


of all descriptions. 


PRICE LISTS ON APPLICATION. 


THE 


India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 


(The SILVERTOWN Company). 


HEAD OFFICES: 106, Cannon Street, London, E.C. WORKS : Silvertown, London, E. 
= HOME BRANCHES : 
=== BELFAST BIRMINGHAM, BRADFORD, BRISTOL, CARDIFF, DUBLIN, GLASGOW, LIVERPOOL, MANCHESTER, NEWCASTLE-ON-TYNE, 
= PORTSMOUTH, SHEFFIELD. 


ABROAD: 
= = ADELAIDE. BUENOS AYRES, CALCUTTA, CHRISTCHURCH (N.Z), DURBAN. HOBART, JOHANNESBURG, LAUNCESTON, 
MELBOURNE, PERTH (W.A,), SYDNEY. 


FRANCE-—OFFICES: 323, Rue St. Martin; 2, Rue Salomon-de-Caus (Square des Arts-et-Metiers), PARIS. 
WORKS PERSANA@(Seineteti Oise). 


| 


\ 


SILVERTOWN WORKS. 


Floor Area—Approximately 17 acres. Ground Area—16} acres. - River Frontage 860 feet. Over 4000 Employees. 


ed by Wa. Cate, LTD., 147-160, Gt. Saffron Hill, Charterhouse 8t., E.C,, and Published by the Proprietors H. ALaBaster, GaTrHouse & Co., 4, Ludgate Hill, London. 
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